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(57) Abstract: Antidepressants containing as the active ingredient compounds having 
group II metabotropic glutamate receptor antagonism; and 2-amino-3-alkoxy-6-fluorobi- 
cyclo[3. 1 .0]- hexane-2,6-dicarboxy lie acid derivatives represented by the general formula 
[I], pharmaceutical^ acceptable salts thereof, or hydrates of the salts: [I] wherein R 1 and 
R 2 may be the same or different from each other and are each hydroxyl, Ci_i 0 alkoxy, or 
the like; R 3 is Ci. 10 acyl, C u6 alkoxy-d.e acyl, or the like; and R 4 and R 5 may be the same 
or different from each other and are each hydrogen, Cm 0 alkyl, or the like. 
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[I] 



n-5 2 -T^y- 3 -T^n^v'- 6 -^;i/^-nif ->^P [3. 1. 0] ^U-> 
-2, 6-^*;U#>»»*#» ^©EIRiffF^^nsffiXtt^OTKfOte. 



WO 03/061698 




!CT/JP02/13693 



6-7Jl/tDt^D [3. 1. 0] s\*F"*)r>mmi* 

d[3. i. o]^\^>-2, 6-i?*)v$>w&smmzwrz>.m\zmis<\z* 

y-6-7MDh'y^D [3. 1. 0]^\^+»->-2 > 6-y*M>iif* 

\zmrz>o 

1 u R)<DD-7>f)\>— ZfU CM:£3mG 1 u R 2RtfmG 1 u R 3 <D7>^— X 
TV>& (Science, 258, 597-603, 1992) . fbT. < *J h D M y 9&&m*M 

m^mzN-tT-jis-D-yzrt^^ym (nmda) , a-r^y- 3-tHa 

5 - ^f H V W-ik 4 - ^D h (AMP A) 

h©3«£K:$HB$tt (Science, 258, 597-603, 1992) , ^^hoKy^S* 
#:«^-r7'l~^-r^'8<7)8iffi^{C^$n'5 (J.Neurosci., 13, 1372-1378, 
1993; Neuropharmacol., 34, 1-26, 1995) . 
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$n^>o Z\(D^T, yn (mG 1 uR2/raG 1 uR 3) 7-t^HM 

Zy—etteGV* 1M£ U ^7f7-» 1 U >m (c AMP) 0*K3 u > 
^'l4(D#l*^WJ$iJ-r^ (Trends Pharmacol. ScL.H, 13(1993)) Ztfr<b> ? 

n h d tf y ^ y;i/^ 5 >m^##:{c^tH-r^fb^«^'t4R^1tf4 
m*mwt z> z. t * g 

S&fc, StfiE, K^^m<i:LT«, irP h^>S^fifi (SSRI) 
*%BJ%e>«2 -75 J - 3 -7;i/3*'>- 6 -yj]/^U Mi/ZU [ 3. 1. 0] 

? & h p m y # 9 m 5 >m^mzmtnipm zmtzmm 2-757-3-7 

;i/Z3=^v- 6 -7JWDh'y^D [3. 1. 0] ^\^+h>-2, 6 - v#;l/#>®£ 

Kt^^ffl-r t & k . zf n * * # h p t? y * 5 >K£§#«ffitf£ffl 
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Ji'tDf^D [3. 1. 0] ^+h>- 2, 6-^*;u#>»«^w*K:»i-r*, 



+yS, ^-7^;i/^->s, i*L<.tt2«©7x-;u36 ? rB«i$.nfec 1 _ 6 T;p 
r^/s> n-xiii3S:otisu<{i2floc 1 . 6 7Ji/^S(aoTfii$n 

fc7$yS, |W| — XW«CoTl^l<tt2ffl©C 1 . 6 7J^^i/C 1 . (l 7;^Jl/ 
! . 6 7WSl:J;oTii$tl&75/S, f^-XttS^oT l^b< tt2<@© 

c 1 . 6 7^3+^M-jpc 1 _ 6 7M;H(:j;oTii$nfe7$yi, 

^tt, NR 6 -CHR 7 -A-C0 2 R 8 (R 6 &l£R 7 te|WI— Xtti^oT, tK*^, t 
KD + yC 1 . 6 7mi, tHD + y^Mz;i/C 1 . 6 7mS, C^^TJU 
7i-JH, 7i^c 1 . 6 7MJH. hKP^y7x~;H, bHn 

iiiCi.^MM, c 1 _ 6 7^3+i/c 1 . 6 7;ws« 7$;c 2 . 6 7^ 

3r)im, t?7~iS/ C 2 . 6 7)V^F)im, *)Vt)~7YC 2 - (i 7)V*)Vm. C^ 6 7)V 




[I] 
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7~>;US, C 1 . 6 7Jl/3^y*M^VC,. 6 7yiH, kFP^yM^C, 
_ 6 y->;l/*, XttR'-NH-A-CHR'-CO (R 7 , A«Mf2<h|WI^-e*D, R 9 

te7mmTx\*T5.;m<D&mm&^'? 0 ) t^ni.75y^i^t, r 4 

^^To^^lC^R^Rn^S^^^bTm^it^^T^^t^T^^),,] 
tt$n§ 2 - 75 7 ^ 3 - 7J^ ^y- 6 - 7MD tf y ^ □ [3. 1. 0 ] ^\ 

c 1 . 10 7;^+ySi:n ^mm^* 1 - 1 o mm? zmmwix\tftti&mvt<D 

7;i^*vS£f£U mx\t, ^h^rv-S, xh^yl, ^P^+yl, <V7°o 

7*h+yi, -rv^h^s, t-^h^^s, ^>rF-;M-*->s> -r 

lgL<fi2fi07x^Htli$nfcC 1 . 6 7;^ + ySi:H 1 Xte2l@ 
fi 7;i/3^>»£7HU #J;U£, ^h^ylh^yl> ih^yXh + yl, 
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yD^+yl, -f yyD#+y^D^vI, 7*h^y7*D^yl, f V7*h^ 
y^o^yl, t-yh + y^D^yl, ^^t+y^Dl+yS, -f V 
^>W+yyp^yI^i"T$§. 

*l1ZC 2 - 6 T)Vmei/gk&7Fls. m?L\Z. 2-tHD+yXh + yI, 3-hFO 
^y^D^+yl, 2, 3 - y t HD + yT'o^yMt'T^^o 

R-XfctSft:^ T 1 3g b < « 2 {0£> C , _ 6 7)V*)Vmz «fc o Tti$ ft&7 5 
/Itli, WAH N-^^75 7S, N, N-yI^7$;l, N-^;l/ 

M$nfc75/$in m*Jt*. n-3-^ h^v^atf^T^y*. n, n- 

t'X (2-xK+yT'^) 75 7E N- ( 2 biristtM — N— ( 1 — 
Xh^y^o^) 7$;l?5:m§. 

1^— X fciSfc otlgb<fi2flOtHo + yC ! . 6 7;i/^r;HI«fc o Tfi&£ ft 
fcT^/Site, 0!l7Lfc£* N-4-tHD + y7*W$7«, N, N-tfX (3 
-th'D + y^^) 75/1, N — (2-tHP + ylfJW -N- (1- 

tf;p) 7571, n, N-tfx (2 h^'>*;w*xi;ux^;w 75/1, n- 

(3-7'D# + y*^X^D^) -N- (2-p<h + >'^;P) 

tFD + yC 1 . 6 7WltH ^<it)ll©t Fn^yJUCioti 
«SnfcC 1 . 6 7;WI^l/, kHn + y^^H, l-kFa + y 

2-tFD + yX^l/S, 3-th'P + y^>f;H- 2-tHD**>- 
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2 - * 7^)1% ts E T $> Z> . 

x;M5\>k 4-kHD+'>*J^-J^^i, 

C ^^TMMt^llTS 1 ~ 1 OfittSIHIfc K*®^* 3-1 

i^7^;ntitii x^;us, 7u\dv&. 7?-)vm, 

^>?-)im. ^\^->;us> 'sy^ux, ^^s, y-M. ryins, a-K 

^fVA^JH, -f7*-^;i^ -rv/x;i/S, <vf^H. v^Dyptf^ 
pWi/S, 2- (y^D^aifji/) x^;ws> 5>^p^;v^^;i/». ~>^n^> 

-^xXJl^DtMl/S, 1 -^fJK 2 -7x-JK>^M«!:T^§. 

2- (4-th'D + y7i-;W X^;US, 3- ( 4 - h H D + y7i^W 7°n 
bf;Hfe, 4- (4-hHD^ry7x-;W 7fJH^i'Tfe^. 

t7fJK 1 . 6 7WItn 0iJA^ 1 — ^^loWHk 2-^:7^ 
*3-)vm, 2- x^;i/S, 2- x^n^i't 

1 H--ra^/-;i/- 4 -f;M^H&t"r^5. 

C 1 _ 6 7Jl/3^yC 1 . 8 7JI/^JH<l:H 4>&< £ *> 1 f@<E>C ,. 6 7^+yS 
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t - v y ^ t*t & s o 

M^^l, 3-*;i-#:/b7 ? nt:;i^&<HT'&£o 

^>^;i/», 6 -* : ?)V?'*'\*rz/)\<mt££~T:$>Z>o 

2-75/*;^-JH?JH, 2-7^V#;i^x;i,:7*Dk?;i^, 4-7 5/# 

;Mrjl/», XhD^>y;H, ^h*y^>y*;H^i:Tfe^ (E. Wunsch, 
"Synthese von Peptiden" in " Houben-Weyl Methoden der Organishen Chemie" 
Vol. XV/l,2.$.t>*E. Gross. J. Meienhofer, "The Pept ides" vol. 1 ~Vol. 5 # 

-<y7'n^y^>^y'rm 4-xb^;>/\*it/-f;us&£Tfc5. 
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- 2 -^^;i/^y-f;i/^ 5 - k FD + y^J^-J^n/V-f JH?i£^§„ 

5>^>iy;U^-^v^;U^x;i/S^i"T?^§ ( E. Wtinsch, "Synthese von 
Peptiden" in " Houben-Weyl Methoden der Organishen Chemie" , Vol. XV/1,2 
RtfE. Gross, J. Meienhofer, "The Peptides" vol. 1 —Vol. 5 #RB) 0 

-1 om^r^mmm, mmm^&s-i omm?z>W£mvt. mmm?* 

5-1 0ilt§l«7;^^H^^l/. 2-7°n^-jH, 1-^^ 

2 a ^ >^-)lM?£ £o 
AfDlf ^ 1 ^mtf 5 lliff Itt, m-Xte&fc-DT, 1 

y^>, tf^y-;k <v*it\/-;k -rv^7y-JK xf^ity 

D'fyX -fyD-fy>, ^D'JX 7xZJl/77ZX ^Pi>>, h'J7°h77 
kXfy>, -fe'J>> hl/^-->, y7r-f>, ^^n>, 7XA^>®L 

tt.a°^^>, ;7;i^i=>^ ^;i^5>> ijyx ^-;i/-^>, 7;^~>&£ 

ADy>JP§C^ C 1 . 10 7^m C^ioT^^^v^ hU7MD/^ 
^ 7i-M, tHD + y^^zjH, 757S. -hnl, y77S, Rtf 
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ttt. 7y*Bf, ^0^> Jl^HC^ 3 7iEf, Ci.HT^i. Mt£ 

ygxfct^x/^xS^iS^ns i!5^5fl©fiiTii$nfc7xz;i, 
7i"JH, 3 -7;i^^-p ^xn;i/S, 4-^;i/^-n>'x— 

3-^OD^x^;US, 4-^DD7i-JH, 2 -^D^E^x-jUS, 

3 -7Dt7i-JH, 4-7nt7x-JH, 2 -3— F^xx;^, 3-3 — 
F7 3L-Jim, 4-3-K7X-JH, 2->^7i-JH, 

4-^^;i/7x-JPS> 2-1^7x^1/1, 3 -X^;l/7x-Jl/S, 4 

-x^7xrM, 2-<v7d^7i^jh 1 3 — r vyotf^^x-^s, 
4 — rv7 5 Dt!;i/7x^n > 2-^D^Pif;i'7i-;n, 3-->^D^atr 

JP7x-JH, 4-y^o7D^7x-JH, 2-y7DA^yJl.7x-JH, 
3-y^DA^yJl/7xlJH, 4-y^DA+yJk7x-JH, 2-*h4^>:7 
x-;i/S, 3 h^^T'x-;!/^, 4 h+i/7x->)US> 2-f77o^ 
3 — r V^n^^x-;^ 4-<y7D^y7x;jH, 
2 - v7 D7f □+y7x- 3-y^n7^D + y7x-M, 4-v^P 
7fD + y7x-JH, 2-y^DA+yM : l : y7x^H 1 3 - zsZu^is 
J^y7i-M, 4-y^DA+yM*y7xzM < 2-hU7MP^ 
Z-7)V-*U*^)V7iL-)Vm. 4-h'J7MP^7x- 
2-7x^7x-JH, 3-7i-JI/7i-JH, 4-7x^7i^ 
2 -th*0 + y*M-Jl'7x-JH, 3-tFn + y^M^7i-;H, 

4 - t Kn^v*Jl/7^-JU^x-;US, 2-7$y7xZJH, 3-7577X- 
;PS> 4-7577x-;H, 2 -~ hD7x-;H, 3 h0 7xZJH, 4 
--h07x^H, 2-y7;7x^S, 3-y7y7xr;H, 4-y7/ 
7x"JH> 2 -7x/^y7xZjH, 3 -7x7 + y7x-Jl'$ 1 4-7x7 
^/7i £ D > #1 A fc£ 2 O £ n7c 7 x ~ <h UTtt, 
2, 3-y7^07x-JH, 2, 4 -v^Jl/^D^xH 2, 5-^7;!/ 
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tD7x-JH, 2, 6 -S?7Mn7x- 3, 4-y7MD7i^JH, 
3, 5-y7MP7irjH, 2, 3 - y7HD 7i— Jl/S, 2, 
:7x-;Ug, 2, 5-y7PD7i'JH> 2, 6-y7nD7xr.JH, 3, 4 
-yi7D07x^S, 3, 5-y7DD7x~;H, 2, 3 -y7Pt7x- 

2, 4-y7a ; E7i-JH < 2, 5-770^71-^1, 2, 6-^7*a 
: E7x-JH, 3, 4-y7*D ; e7x^S, 3, 5-y7*D ; E7i-JH« 2, 
3-y3-K7x-;H, 2, 4 - y3-F7x-JH, 2, 5 -73- 
)l>m, 2, 6-y3-H7x-JH, 3, 4-y3-F7x-;H, 3, 5-y3 
-h*7x-;H, 3-7DD-4-7Mn7x-jH, 4 - V U D - 3 - 7 

□ 7xzjH, 3-7nt-4-7MD7x-;H, 4-7*a ; e-3-7JWu 

7x-;H, 4-7P : e-3 - yDD7x-JH, 3-7a ; 6-4-7PD7x- 
)Vm. 2-9UU-4-*^)\<7 3L-)l&, 4-7DD-3-^^7x-JH, 
3-7Mo-4-^?J1/7x-JH, 4-7Jl/tD-3-^^7x-JH, 3 
-^Jl^ O- 4 h+y7x-;H, 4 -7;P^P- 3 h ^>:7;r 

3- 7n ; E-4-^h + y7xz;H 1 4 -T'Dt- 3 -j* K+y7x-;H, 3 
-7an-4-7x;+y7x-M, 4-7DD-3 -7x/+y7xZJH, 
3 DD- 4 -~ h D7x-JH, 4-7DO-3--hD7x-JH> 4-7 
Dt-3-rhD7xzjH, 3-7Pt-4--hn7x-JH, 3-T$y- 

4- 7P ; E7x-JH ) 4-7S7-3-7P ; E7x-M, 3-7*P : E-4-b 
HP^y^J^-JH, 4 -7p : E- 3 - t FD^y*Jl/^-JI/7x-JH, 4- 
^;ix^-o-3-t \zu*>>t!)V#-)im. Z-7)l*u- h'D+y^M^ 
J|/7x-JH, 4 - 7MP - 3 - k FP + y^M-JH, 3-y77-4-7 
MD7x-M, 3 - y77- 4 - 7 Jl/^O 7 x 4-->T/-3-^^ 
Jl/7x-M, 3-y77-4-^^7x-JH, 3-y77-4-^ h + y7 
x-JH, 4-~>7/~ 3 h^y7x-^M£T^f9, ^Jifi3-7©lli 

LT«, 2, 3, 4 - hU7MP7x-;H, 3, 4, 

5- hU7MP7x-;t/S, 3, 4, 5-hU^DP7x-JVS, 3, 5-7^7 
DP- 4-* h^y7i^S, X\$3, 5-y7Dt-4-^ h=^y7x-JH 



WO 03/061698 



CT/JP02/13693 



11 



-3, 4-y/h : l : y7i-JH, 3, 4-y7'D ; e-2, 5-y^K">7xZ 
^g&if/^&^o ^J^^5^<Da^STttm$nfc7x-;US(hLT«, 2, 3, 
4, 5, 6 -^>^ y;W^-p-7x-;US^<5fTffe§. 

ntf;i/S, y^D^fJH, ^>^o^>^S, v^P^v^g, v^p^n:/^ 
v-^p^^I/S, y^n^>r-;H, v^P^\^-tn;i/S, v^P^\y 
"T"— ju^, D^-^^-;i/*, ^-^ij-->^ p^;p&, ^-tfv^ p^>^-;i* 

it^>^p^;u»v nf>-i7P^>^;i/*, rtf p^v^a, rifv^p^ 
©i£it©i, em ?l&> gen, :7-?-;i^ ^wr>Bt* 

5£ [I] ti^n^tlOfy^D [3. 1. 0] ^tJ->li±^«5 0(D^ 

ttmm&GT f©Xt>^7~, ^-fe^#:^<»:(7)X^> 
^:t^-^#?<hLTMEL5£o -T&:bl5>> ^m<Di^m\^<D^ [II] 

X t- U — M&Ml £ ±T<£ tS £ <D T $> 3 o 

H^JuCOR 1 K .\* CORl 




[II] 




[III] 
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©SJSoS^ R l , R 2 . R 3 , R 4 . R 5 > R 6 > R 7 > R 8 S:t/R 9 «milB<h|w|^Tfe 
C 2 _ 6 T;l/n + v»^^To R 15 [i7 5yl, [Wj-XteM&oT 13gL<te2l@<£> 

< & 2 la^ni k x _ 6 7)vn ^/c,. 6 7)v*)vm & xwmztifrTSi 

71, |W)-X«^oTl^b<«2i@(D7K^^t: KD^yC 2 . 6 7;WS 
ioTii^tlfcTS/l, |W]-X«S/j:oTl^U<«2jS(D7K^^C 1 _ 6 

7;H3^v^;p^-;uc i.gTJU^^s^^TMi^^nfcTa y »x^, nr 6 -c 

HR 7 -A-C0 2 R 8 £^-T) = 

£-r> *mwit&m [i] *&j&?%tz®\z>&m£t>j&^mfo (6) tihco 
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* □ * * >7Ui/* >sfc, N-7x-jv-k'x(hu n ^ ^ >7,;i/^ >-f ^ K) 

's^»tei:©«^****«E, ^nn/^X ^nn^M, M^^7^<Jf 

<D/\ay>mmm, fh7kHP77>, ^x^px-x^, i, 

>> v-fvyDtf;i/X^;i/T = >, ¥*)i?>m<D7Si>m. tMI^U^A* TkH 
<b7"hU^A^©?M*«£i. U^^Av-ry^Ptf^T^ h\ # U ^ A fci 7% (h 

u^^v-u;!/) 75 b\ u^£A^*iM^u^>7if>«©&«75 Kit ^ 



WO 03/061698 ^VCT/JP02/13693 



14 

^m^^R 2 OHt^J5£;-r^Cli:tCd;oT{b^ (3) 's«t^< 

(Tetrahedron Letters 26, 1 109 (1985) #flR) . ^^Tl^Ittit^, 
« 0 flfi<D A° 7 v 5 * Aftt ITC* D*ffl?L ttmW* 7^A(II)?5:i*02iCDn7^ 
AiNU7i-J^7^>, 2, 2' (y7xrj^7^;) -1,1 

(b i nap) tt^oEffi^fefflViTR^rt-raifi-rsjifc^T?* 

1, 2-^* h^X^>&£<Z>X-^;l/^J&, 7th-hUJk N, N-^* 

1*13 (3) #J;UilHHIfttf;*^£A&£&/^&- 

QSttfifczS-*— MtKJfo (M. Hudlicky, - "Oxidations in Organic Chemistry" # 
ffS) ^AD-mi x^^tT^SharplessO^xX-^t FP^vJWbJK^ 

(Sharpless AD) (Tetrahedron Asymmetry 4, 133(1993), J. Org. Chem. 57, 
2768(1992), J. Org. Chem. (H, 2582 (1996) #M) fc£&m^Ti?*-)V^tm<k 

u <t&® (4) ^<^t^T#5. TFm&mmut* m%.& t-y 
itfcm&mm, rh7h^D77x ^x^x-e^k 1, 2->?*h^>x* 

IS 4 (4) Sr^JA^ ^>if>, h;l/X>, 

7tFP77X >>X^;UX-^;k 1, 2-y^h + yI^>^i:OX-fM 
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g"J (M. Hudlicky, "Oxidations in Organic Chemistry" #BS) KTSMbU 
(5) \zm< Jlt^T^S. 
IS 5 (5) £#l*.fc£> rh7kFo7 7>7S<!:©x-TJ«^ T 

-&4fe (6) ££>&*T€?5 (J. Am. Chem. Soc. HO, 7538 (1988) #88) . 

£ ( 7 ) a> e» tie© <k -5 £ « jt-r s n <fc #t # s o 



H ^COR 1 




H ^.^COR 1 



X«6 



HO 



COR' 
(V) 



R 10 (5 




X*g7 



COR 
(8) 



HO 




COR' 
(9) 



^;ux-^;k l, 2->>* h^'>x^>^t*©x-x;wm^. n, N-i?*?- 

A, &ft#U£A, KB^hU^A, zkMs^hU^A, 7KK^*U^A«?0^« 
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pe;i/x^ji/7 5 >, 4- (n, N-v^^PT^y) tru> J >, 2, 6-^-t 

:te"£#J (8) te0!l;Lk£, ^>if>. h;Ux>, ^lt>, v^n^l* 

mmtiWkUEcDWSmm. (Tetrahedron Lett., 3183 (1975) #10 , mmmit 
#U^A (Tetrahedron Lett. 34^ 8029 (1993)#M) t&m~t Z> Z t \Z<k o 
(9) ^ti<C^Tf5. 

^ftTcD^m§&t^#:<h (D. L. Hughes, OR, 42, 335 (1992)#M) 

CioT, (7) &QW.mt£rW (9) ^£i»< 21 £ fcffi5fc3o 

»Snfc£jjfc*KI# (6) teTfEZDg8, 9Rt^l OCioT, #»Wffc;^4*nr 
toZikG® [I] 
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1*18 : R 1 R£KR 2 a**&g^T&£fc^ (6) ©7K^*£#]*-fc£\ ^> 

■C^5^R 4 R 5 CHXTS$n^l3iKMl.utl:i;D, fl^tf (10) 
\ZM< ^£tf-V%Z> (J. Chem. Soc. PerkinTrans. 1, 2247(1985), Synthesis, 568 
(1987) #08) . 

R^^R^^K^^-rr*^)^^ (6) (D7kMM&M?L&. ^> 
•i£>. h;px>, ^*l*>te£©^fc7j<i!t^^ iS?nu*?>, ^ua^jiA, 

2 -tr D'j^y >*g©y^ v J ^^;i/7.;i/*^>'H> xiiitie.© 



WO 03/061698 
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^©#17 5 K«, h UX^7$X y-fVyolfjH^7$X 4- (N, 
N-v^^;PT^7)bfU> ? >.2, 6-i?- t -^;i/tf»J v>#©^i&S^, 
#g^A t-^h^yF^©ISO#fiT, X#, 2, 2, 2-MJ^PPX-tz 

fk-^ti (i o) izm< afctf^. ^cTx«^ii«T$.»9, m^Apy 
>fB\ i— >;i/x;i/**— k h g ^i^p^^x;!/*^— k mj^x;^* 

1*19 :-fk-&4fc (1 0) ttmZ-i** ^>if>, h;PX>, ss^ytzE <Dm.it* 

mmfem, -j^uu^9>> ^dojj^a, ra^fc^te^cDApy^^jg, ^ 

SU>ihUxfik hg^;U*X:7^>, hU7 , fJl/^7>fX h'J7x- 
)Vt£^7 4 >^fC,££X^>^>;tf-(Staudinger)£j£(Bull. Chem. Soc. Fr., 

8i5(i985)#^) , x^y-;k ^^y-;u^(Dy;i/p-;u^, Mx^&^cd 

£ 43 & A" ^ v A /ft — > , A =y V V A ~J ^ y ;7 & £ <£> & 
TT©7jc^J!lP, U5P^Ar =* y^Pfc Kg H^(Cj;^>t:Kg FitTE^Cft^n 
^W&Tv FScdMtcS^ (A. F. Abdel-Magid , "Reductions in Organic 
Synthesis" #HB) Kcfe^T*^©^**! (11) lim^, 

IilO : ikSm (11) ©^COR^^COR^^n^gfrfr^— 
K&kftMRfo (T. W. Greene , P. G. M. Wuts, "Protective Groups in Organic 
Synthesis" #{&) let ft )Vi$ >BS^ , *$8Efl^4&TifcSfls<&«& ( I ) 

tyxxfMiM^yys h*«##T»5*56W^«i (13)^(1 

4) tt, Tf5£>X*il l*S«ktfl 2<fc-?T, ft<&«f (1 1) Xtt (1 2) J;0f< 



WO 03/061698 ^^CT/J!*02/i 3693 

19 




IH1 1 : Yb-^^J (1 1) ©^COR'T^ns^. ^PtPeTOS, fg^tC 
T, — l&tf)f£Un7kftffiKJfc (T. W. Greene , P. G. M. Wuts, "Protective Groups 
inorganic Synthesis" #RB) fCT^l/tf^^^mU #fPJHb"£#l (1 3) 

IS12 (12) <D6ftj^m±©#;U^>M$£, -SS^i^rM 

(T. W. Greene, P. G. M. Wuts, "Protec t ive Groups in Organic Synthesis" 

mm) xfcL r ^-HT^^nsf^ii-w^s 

SJfo (E. Gross. J. Meienhofer, "The Pept ides" IkW. P. Greenstein, M. Witntz, 
"Chemistry of the Amino Acids" i'T, X7rM«7 5 H^^4^ 

^-ti-^ChlCctO, *mn4k&WT~&Z> (14) (C*< d«h^T#^)o 

TtBOI^13, 14, 15, 16, 1 7St;i 8ioT. ^ (1 5) X« 
flS-&4*Kl 8)i;0, 75 \*mm& (1 7) RDC (2 2) (CS< C t^T^^> 0 




ami 3 :{bfr#i (l 5) ©75;S^JAtf, ^>ifx h;wx>, ^i*> 

E(DJL—^)l%kmm, N, N-y/fMM7 5 b\ 2 - fcfn >J *? 

4«, h'jx^ysx tru> ? >, ; e;u^«j> % V7'nt?;i/x^;ux^>> 4 

- (N, N-'^WS/) tf'JvX 2, 6 -v 5 - t -^;UtfU^>^<DW 

iH^^-a-^^ib-^ti (i 6) \zm< zttf-c^&o ^^-cx\tum&-c$>K>m^. 

(E. Gross, J. Meienhofer, "The Peptides" TkZSJ. P. Greenstein, M. Witntz, 
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"Chemistry of the Amino Acids" , Vol. 2. #B8)K:T, ffr&tt (16) \zm< 

Iil 4 : (16) ©XXf;i/»J:^R 3 ^COCHR 6 NHR 7 T 

$>%1k&® (16) ©7= /I®§IIR 7 5- iKWfeittfiiaiSJS (T. W. Greene, 
P. G. M. Wuts, "Protective Groups in Organic Synthesis" #M) \ZXts)V 
^>^75yl^ifiU> 2-75l f Ri# (17) 

Igl5 (18) ©eTOlCX^r^MS, JSWIXte, <g*& 

KIT, — JKW&iOzlc^WSPI&jfc (T. W. Greene, P. G. M. Wuts, "Protect ive Groups 
in Organic Synthesis" #88) \ZX. it&M (1 9) tC^< £ £#T£5 0 

IS 16 :ffc^*» (19) ©;fr;U# 5£R 1 5 -HTiStlSft^ft 

5 yiO^^f HIS^M^ (E. Gross, J. Meienhofer, "The 
Peptides" . RtXJ. P. Greenstein, M. Witntz, "Chemistry of the Amino Acids" . 
mm)\zx. ik&m (2 0) l;l<:i^5. 

Igl 7 Mk^-tJ (2 0) ^>if>, h;PX>, 

f h7th'D77X i;if;l/X-fJk 1, 2-^f^>X^>&t*OI-f 
xXJ^7;7^ >#(Cck-5^^^>^>^— (Staudinger) Rj£ (Bull. Chem. Soc. 

Fr., 8i5(i985)#M) > x^y-;K **y-;i^<D7;wxi--;Hgi, fflgx^uft 

i:©XXf;H, N, N-y^WM7$K, tK, Xfi^n?.©!^^© 
^Stei^* (d*5 ft Z> n =7 V V K/% - * >, A° 5 v £ A ^ y ^7 75: 

$n§- JKW^T^H*OiS7cSJtS (A. F. Abdel-Magid "Reductions in Organic 
Synthesis" #88) CioTM (21) fc* < E 

IS 18 (2i) ©xx^Hfr&aBfc. -fiStWitiLlmTkftffifcfo a. w. 

Greene , P. G. M. Wuts, "Protective Groups in Organic Synthesis" #88) 
Ct, *ftW<tt>W1k&V!> (2 2) 
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t^f^fttHmG 1 uR2WmG 1 u R 3 <D J £tl j en&%mm*:frmf&$:®i 
ffl U TMol. Pharmacol., 53, 228-233, 1998J \Z% 

mztiT^z>jjmzm\ ^m^mmz^xmm^&ounmiiFm^mL, 

mGluR2/R3 \ZttT Z>Wm mzte ^Xtffr* 5 >M £|W)^±<7)£lftJf££ 
Z*>\Z. c AMPlfc AMPiU^y htcfcO^bfei^, >f)l$^> 

wt<Dy*)i7,ziv >mwlc AMPmmmmmzts&iir&ik'BiW&^oo ztzte, 

GTP r sm&\z£r)mj£l<t£t%.tf)l?*>Mm5£GTP r S^^inT^ 

*$£Wik&mt i ®x«2S^±cDE^t'^^n^s#:,!K^m^#^j 

nl — ;k ^UlfU^Un-Jl/, ^□fcfl/>^Un-;i/, X/uXA,. if 

ntz±x% nmomnmm\z^xm\. -km, *~7 j t)vm. mmi mm. mm 

fl»t*!K ^iii#^J^i*OiPXtt#iPfflEi, <HHC^ 

*^^^b^«^AH#^UT0. Ol~5OOmg£10 1 mXte&HH:: 
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vPtfAPS. >HfcS«#lStt*RL Y 3 4 1 4 9 5 (Journal of Medicinal 
Chemistry 1998, 41, 358-378) 3 4 *^n^nS4bfc7 7 h 

£&$JtR&£ i±fc £ # <DiSSrttl$ Pel L ^ 5 7 T & •§> . 



#%#J 1 

(1R, 2R, 3R, 5R, 6 R) - 2 - Tv 5 F - 3 - t F U^i/- 6 - 7 )V* 
u-\Z 9 s9U [3. 1. 0] 'V*+f->- 2, 6 2-^>yJPX7 l 

6 -x^juxfjv©^ 

(1) OrKi^LfcvM y^DW5>7. 83gOfh7tFP77>84 
mL«2. 4 7M^;UU^OA^it>^2 8. 8 mL Sfln*. 1 5#|HH* 
#LZl 0 :©M$- 6 2 < C£} i fr2«, (1R, 5R, 6R) - 6-7MD-2 

-t+vif^n [3. i. o] ^\^it>- 6-^j;i/^>^x^;pxx5 : -;i/i 2. 

0 gO^F^k FD^^>4 OmLM^- 6 2- — 5 8ti:^^^^Tt 
fco lBSMgL N-7x-;i/-tf^ (Y x )7)VJrU*?>7.)V°fc>'( =i F) 2 5. 
3 g(7)fh7t FD^^>8 4mLW- 6 2 6 Ot^^^'e 1 5# 

(v-utj^u: i 7D^y;uc2 o o (*nfti«a&«) , mmmm:^**y>-mmx- 
^;i/= 2 o : i) izxmmi^rz. nzntc a r, sr, 6r) -6-^;u^-d- 

2 - F U 7;^o^^>x;U3jNx;i/^-^^>t:->i7P [3. l. o]^+i--2-x 

>- 6 -*;U#>i!X^;UX^^;i/<£rit^^N, N-^/mM7$ F 1 9 5 
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mLlC»fi?U fg|/l7^^A3 8 9mg, h>J7x-m7^>9 10mg, 

fee ft«i«y*«sijsi, attt*«ffT»»b, ii^7A^D?h^7^- (-> 

U*^:73^K2 0 0 (ft!ft*6*«) , SHiii^^-^iX^l/ 
= 10: 1-1 : 1) {CTi^b, (1R, 5R, 6 R) - 6 -7 )VHrU\*i/& U 
[3. 1. 0] ^it- 2 -X>- 2, 6->?*;^>« 2 - ^>yJHXf;V 
6-IfJHXf^6. 4 2g£f#/c„ 
mp 90-9 It 

(2) t -^y— ;H 5 OmLR^l 5 0 mL CM*§ bfc (1 R, 5 R, 6 R) 
-6-7MDk'y^o[3. 1. 0] 2 -X>- 2, 6-^*;i/#>B6 

2-^>yjVXXrJV 6 -XfjUXf^ 6 . 3 6 g CAD -m i x - j3 (7 )V 
FU^^tt) 2 9. 3 gStf/^>^M>75 K 5. 9 6g£flQ;t> 4t:{CT5 

ift£«BET«l«U il^7^^P7h^77^- (i>U^y;U: 73«7^C 
2 0 0, Jgpg&& : ^\^+)->-^X^;l/= 10:1-3:2) KTttSlU (1 
R, 2S, 3R, 5R, 6R)-6-7MD-2, 3 -3>k H D + ->tf$/£r □ [ 3 . 
1. 0]^+f">-2, 6-> ? *;i/^>^ 2-^>^XXfJP 6-X^X 
7,^)14. 2 1 g£*#fc 0 

1 H-NMR (300MHz, CDC 1 3 ) 5 (ppm) ; 1.29C3H, t, J=7.2Hz), 2. 06-2. 21 (2H, m), 
2. 30 (1H, dd, J=7.6,2.6Hz), 2.47(1H, dd, J=7. 6, 13. 2 Hz), 2.50 (1H, dd, . 
J = 1.2,9.2Hz), 4.02GH, s), 4.24C2H, q, J=7.2Hz), 4. 34-4. 46 (1H, m), 5.230H, 
d, J = 12.5Hz), 5.28(1H, d, J=12.5Hz), 7. 27-7. 42 (5H, m) 

MS (ESI) (Pos)m/z; 361 (M+Na) + . 
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[a] D "= -45.8° (C=0. 2 0 2%, ^ao^l/A) 

(3) 4 t Ct~?frftU£: (1R, 2S, 3R, 5R, 6 R) -6-7)V*n-2, 3 
-ytHD^t'^D [3. 1. 0]^\^tf->-2, §-i?t>)lT£yW. 2-^ 
>yJPX7f^ 6 -X^XX5^3. 9 6 g <£>v ^ U D ;* ^ > 2 OmL^I: 

<DUM&mj£T%£ls. mm*wmtj?kmi 2mL, 7th-h>JJH 2mL;&tf 
7k 2 OmLMlL ^©^^^^^i§3^^®?^-hU^A3. 7 6 g&£&& 
lk;i/xn^A7Kfn#i5 0 Omg^rJPA, ^i&£T2 Oflfffllf #bfc 0 KJ£f&K7jc£ 

0, Jg|PH^f$: ^+tJ->-^X^;P=5 : 1~2 : 1) ICT^U (1R, 1 
aR, lbS, 4aR, 5aR) - 1 - yjltfn - 3 , h^tHD 
-2, 4-yW-3A 6 -f7y^aynA t [a] ^>^l/>-l, lb-y 
#;i^>^ lb-^>^X7rJP i-ifjl/i7f;H. llg^HL 

1 H-NMR (300MHz, CDC 1 3 ) 5 (ppm) ; 1.29C3H, t, J=7.2Hz), 2. 53-2. 61 (1H, m) , 
2. 72 (1H, ddd, J=0. 9, 7. 6, 15. 2Hz) , 2. 78-2. 89 (1H, ra), 2.83(1H, dd, J=2. 3, 7. 2Hz) , 
4. 19-4. 31 (2H, m), 5.26(1H, d, J=12.1Hz), 5.33(1H, d, J = 12.1Hz), 5.45(1H, dt, 
J=3.8, 7.6Hz), 7. 28-7. 43 (5H,m) 

MS (ESI) (Pos)m/z; 423(M+Na) + 

[a] D 30 = +31.3° (C=0. 2 0 3 %, ^PP*M) 

(4) N, N-y^fM^A75 H 3 7mLRZ$7k3. 7mLHiibfc(l R, 
laR, lbS, 4a R, 5a R) - 1 - V)V*n - 3 , 3 - y- V ? t: H 
P-2, 4-yW-3A 6 -f7y^P^P/ , 5 [a] ^>^l/>-l, lb- 
i?Jj)l#>m. lb-^>y*JH7r^ 1 -X^JUxXx;U3. 7 3 gdTSy'fb 
thU^Al.O 9 g£*nA, 5 0ti:tl 4 I$P^#Uj£.^£M1£T@£U 
il^yX^H-fJH 8 7mL&r;7j(5. 2mLl:^im 2 0%iftg|l 
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Ifi^X^;U=5 : 1~1 : 1) (1R, 2R, 3R, 5R, 6 R) - 

2-7yH - 3 -t Ho + y- 6 -7)l*u¥>>t7n [3. 1. 0 ] ^\+it>- 2 , 

6->?^;i/^>^ 2-^>^;uxt;^ 6-ifjHXf^3.0 2g$#L 

1 H-NMR (300MHz, CDC 1 3 ) 6 (ppm) ; 1 . 32 (3H, t, J=7.2Hz), 2. 18-2. 54(5H, m), 
4. 22-4. 36 (1H. m), 4. 26 (2H, q, J=7. 2Hz), 5. 27 (1H, d, J=12.2Hz), 5.35(1H, d, 
J = 12.2Hz), 7.31-7.45C5H, m) 

MS (ESI) (Pos)m/z; 386(M+Na) + 

[a] D 30 = - 50. 2° (C=0. 2 12%, ^DD*M) 

mmmi 

(1R, 2R, 3R, 5R, 6 R) - 2 - 7 5 / - 3 - ;* h*Fzs- 6 - 7)\s*U 
[3. 1. 0] s\*D->-2, 6-i?j3)\,tf>Wt<D&J& 
(i) y^nD^^>0. 5mLCiiLfc (1R, 2 R, 3 R, 5 R, 6 R) - 
2 - 7y F - 3 - k F Q^y - 6 - 7Mo t D [ 3 . 1. 0]^\^it>-2, 
6-iSJ])l>#>Wt 2 -^>y^XXf^ 6-X^X7fJl/ 5 0 0mgC2, 
t -Zf?-)V\ZW>1 5 8 m g ^ f Jl/ h U 7 Jl' t □ ^ ^ >X J^^>- F 
1 1 3mg$Mm ^iafcT4BK«#U&. 1 NMttt^ ^X^UX- 

^7A^07F^7^f- (y'J*y^ : VnV*f)VC 2 0 0, JgH§i&& : 
■if->-tflKx3MU=9 : 1) HTHUL, (1R, 2 R, 3R, 5 R, 6 R) - 2 
-75? F- 3 h^r~>- 6 -7;i/^-Ptf->^P [3. 1. 0 ] 2 , 6 

-v^j;i/^>^ 2 -^>yJH7f^ 6-IfJHXfJH2.0rag», 

1 H-NMR (300MHz, CDC 1 3 ) <5 (ppm) ; 1.32(3H, t, J=7.2Hz), 2. 20-2. 50(4H, m), 
3. 32 (3H, s), 3. 78-3. 86 (1H, m), 4. 26 (2H, q, J=7.2Hz), 5.26 0H, d, J=12. 3Hz), 
5.34(1H, d, J=12.3Hz), 7. 30-7. 42 (5H, m) 
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MS (ESI) (Pos)m/z ; 400 (M+Na) + 

(2) K8l4mLRtf7KlmLH^Uc (1R, 2 R, 3 R, 5 R, 6R)-2 
-7yb'-3-^h^y-6-7;i/tDt:*y^D [3. 1. 0 ] '\*1t>- 2 , 6 
-~7#;i^>^ 2-^>^JHXf;i/ 6-X?JHXf^2 8 0mgCl 0 
%/\°^>?<7A/;*7-#>2 8mg$Mm 7X^#ffl^,T, ifSHTl 8 B#fH?fl| 

G 50W-X8 Res in (HM) , jg|g&j$ : tK, 50%rh7kHo77> 
1 0 X If U S»3jc»»0 fcT**«U (1R, 2R, 3R, 5 R, 6 R) 
-2-75y-3-^h + '>-6-7MDt'y^D[3. 1. 0 ] > - 2 , 

6-S?;fc;M?>B6l 3 7mg^#feo 

(1R, 2R, 3R, 5R, 6 R) - 2-J5/-3 - (4 -~7 )],*U1>¥)\, 
ttiS) -6-7MDk*y^D [3. 1. 0] '\*+f->- 2, 6 -v^;^>m 
2-^>yJVXXfJI/ 6-Ifj|/XXfMt;(lR, 2 R, 3 R, 5R, 6 R) 
-2 -757-3 - (4-7JP*0^>^;P^>/) - 6 - 7MDf^D[3. 
1. 0] ^\^+h>-2, 6 -vWM* 

(1) 6 0 %im\\L-r V U (jfctt) 79. Omg£^1t>T2[pIi5fc*H^ 5? 
X^UX— 1 . 9mLfc:!Hia£ii\$?X^;PX— t=\>P2. 9mLMlfc 4 

-7;i/^-D^>^;uT;wn-;u2. sog^STLfc. Sfa}it2 0^Flim 

^-^ktT^T, hU^PP7-fehxhU;l/2. 7 0g^iTLfc, 

Tl 5#KK MT1 5#f*x *J8T2 0#IW, MClfil:T2 0#lffl«#Lfc. 

A. Si&fcTl 5#W»U<ift#Lfc. MSi&£«J^ »f££«JBET»eU ffi 
(DA-y)V^rU^>-J)V- 2, 2, 2 - h >J 7DOT-fe h-f S^— h 5. 2 8g£ 

U<D4-y)l*n^>i?)l- 2, 2, 2- h'Ji7 0P7-ir h-T^x-h 3. 40 
gWCLR, 2R, 3R, 5R, 6 R) - 2 - 7v K-3 - t h'D + y- 6-7 
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JWDty^a [3. 1. 0] '\*U->-2, Q--Jfl)V^>m 2-^>>>)VJL 
6-XfJl/X^f^3. 04g^^DD^^>9. 2mLRl/y^OA 

C2 0 0, HB§ig& : ^\^>-P^X^;P= 10:1-5:1) fcT»»U ( 1 
R, 2R, 3R, 5R, 6R) -2-Tyh'-3- (4-7JPtD^>yJ^y) 

- 6 -^Ji^otisy^n [3. i. 0] ^-tJ->- 2, 6-i^*;w^>^ 2-^ 

>^X7f^ 6 -I^JI/IXt^ 1 . 9 4g^#L 

1 H-NMR (200MHz, CDC 1 3 ) 5 (ppm) ; 1.32(3H, t, J=7.0Hz), 2. 20-2. 42 (4H, m), 
3. 96-4. 06(1H, m), 4. 27 (2H, q, J=7.0Hz), 4.40(1H, d, J=11.5Hz), 4.590H, d, 
J=l 1. 5Hz) , 5.20(1H, d, J=12. 1Hz), 5.34(1H, d, J=12.1Hz), 6. 92-7. 37 (9H, m) 

MS (ES I) (Pos) m/z ; 494 (M+Na) + 

(2) fh7kF077>l 6mLW7j(l. 6mLi:»i^(lR, 2R, 3 
R, 5R, 6R) -2-T> J H-3- ( 4 - ? frXWOztfrttls) 
tDfyi'D [3. 1. 0] ^1t>- 2, §-i?J])V-#>m 2-^Oy^XX 

6 - Xf^X7T^5 2 lmglClMh'J *J-)V*7.7 4 >/fh7kH 
D7^>^|gl. 2 OmL^iOA, Si&KTl 8 l$|IIJJf ^X^^X-tJV 

7h^77^- (5/'J*y;P: 73 7^1/C2 0 0, jg|iB£& : ^>-^X 
3MI/=2 : 1) KTttJSU (1R, 2R, 3R, 5 R, 6 R) - 2-75/- 3 

- (4-7;P*D^>^;M-=^>) -6-7Mok*y7n [3. 1. 0] ^iJ- 
>- 2, 6 --Jtt)^>m 2-A>yJHXf;i/ 6-Xf;HXfil/3 3 8m 

(3) fh7t HD77>6mLRtf*3mLl:»j!¥U (1 R, 2R, 3R, 5 
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R, 6R) - 2-75 7- 3- ( 4 - 7 )V-tU^>-J)V^zy) - 6 - 7 )Vt P k* 
5>^P[3. 1. 0]^\+-t»->-2, 6-zS%)l#>m 2-^>y^X7r;V 6 
-IfJUXr^S 0 4mgfc7KKfbU^£A7[cfm»7 2. 0mg£j!JD;L> Mfc 
T3lPtP«Lfc. *«t*«JET«asbfc«, 2SM*^*>2£&*M& (AG 5 
0W-X8 Resin (Hi) , mffl®U : tK, 50%fh7b HP7 7>*» 
10Xt;'J>?>**«) ICTIHSIU (1R, 2R, 3R, 5 R, 6 R) - 2 
-757-3 - (4-y)V*n'<>*?)],**r*s) -6-7MDk'^D[3. 1. 
0] ^\++h>-2, 6-»^>il9 5rag». 
*»J3 

(1R, 2R, 3R, 5R, 6 R) -2-757-3- ( (R*) -1- (±7 
^l^>-2-fJl^) Ib^y) - 6- 7MPk'y^o [3. 1. 0] *\tt>- 
2, 6-i?fi)l#>M 2-^>y^X7T^ 6 -X^JUXT^k (1R, 2 
R, 3R, 5R, 6R) -2-757-3- ( (S*) -1- (y-7?U>-2- 
<1)V) Ih+'» -6-7MDk'y^D [3. 1. 0] ^1f>-2, 6->>tj 
)is7$>M 2-^>yJH7f^ 6 -X^XXrJk (1R, 2 R, 3R, 5 
R, 6R) -2-757-3- ( (R*) -1- {±7 $> U>- 2 )V) X 
~» -6-7Mot*y^D [3. 1. 0] ^-!7->- 2, 6 -i?J])\s7$>M R 
ZS (1R, 2R, 3R, 5R, 6 R) —2—757 — 3— ( (S*) — 1— (^7 
^l/>-2 — f^) xh + y) -6-7Jl/tDt'y^P [3. 1. 0]^\^+h>- 

2, 6 -s?*;u#>at©-&j« 

(1) 6 Q%7mitj-h*J7& mm 2 3. 0mg£^*lj->T2[E]i$fc^, 7- 
h7kh*O75>0. 8mL£5l*g£-t*\ ^h^b KD77> 1 . 2mL£jg#L 
fcl- (^-7^U>-2 — t)V) X^7-;l/l. 0 Og^lTlL ^IIT2 0 
#f*l£#&, Aift-JK^T^T, HJ^PP7izhxHJ;K). 5 8mL§«T 
Lfc. £0iS^T2 0#P*1> tK^T2 0$MHJ, 7RJST3 0#M, SSK^iflKT 5 0 

tfLRtffh7kFD77>0. 5mL^jfjn^,^fCTl 0#IW»L < 
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-2, 2, 2-b'J^nP7tK$f-M. 8 4g£»fc. 

ffiO 1 - {1-79V>- 2 — (JV) JL?-)V- 2, 2, 2- hU^PDT-feh-T^ 
T-h 5 9 0mgRtf (1R, 2R, 3 R, 5R, 6 R) - 2 -7 v F - 3 - h K 
D+y-6-7MDhy^D[3. 1. 0 ] ^1t>- 2 , 6 -$>;&;i/3t?>B& 2 

S:^->^P^\++f->3. OmUzmmh, b U 7)l3ra * & >XJlft>m& 1 7 ^ 

mmmm: ^^y-mmx.^^= 1 3 i~s : n r# (^ua^PrM. s. 

GEL SIL D-75-60A (JHJSfl^imSll) , JRW»«t : 'VHJ">-» 
B6X5 L ;P= 1 3 : 1) KT»«U (lR, 2R, 3R, 5R, 6R) -2-7y 
F - 3 - ( (R*) -1- &7?U>- 2 — ' OI0 Xh + y) -6-7Mot* 
v-^D[3. 1. 0]^\^-^>-2, 6-> 5 ^;i/^>^ 2-^>y^X7f^ 6 
-X^Jl/XX^;i/ (R f H: 0. 5 5, : >-BfB&X?VI/= 3 : 1, 

TLC:yU*^ 6 0F 254 ) 2 7 1 mg^ (1R, 2 R, 3R, 5R, 6 
R) -2-T^K-3- ( (S*) -1- (jry 1 ?U>-2-'(M - 
6 - D [3. 1. 0 ] 2 , 2-^> 

?)V3LZt)1> 6-X^XXrJKRft:0. 4 9, mmm& : ^lJ->-» 
11X^=3 : 1, TLC:y'JW 6 0F 2S4 ) 3 0 1mg£f*&. 

(1R, 2R, 3R, 5R, 6 R) -2-X^F-3- ( (R*) -1- (j-y 
?U>- 2-4)V) Ih + y) - 6 -7)V*u\ii/>7U [3. 1. 0] ^\*+h>- 
2, Q~Vtl)V^>m 2-^>^l/X7fJ!' 6 -X^XXf^ : 

1 H-NMR(200MHz,CDCl 3 ) 6 (ppm) ; 1.26(3H, t, J=7.3Hz), 1.35C3H, d, J=6.6Hz), 
1.92-2. 37 (4H, m), 3. 85-3. 95 (1H, m), 4. 20 (2H, q, J=7. 3Hz), 4.77UH, q, 
J=6.6Hz), 5. 27 (IH, d, J=12.2Hz), 5.47(1H, d, J=12.2Hz), 7. 31-7. 85 (12H, m) 

MS(ESI) (Pos)m/s; 540(M+Na) + . 
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(1R, 2R, 3R, 5R, 6 R) -2-7vb*-3- ( (S*) -l- fry 
y\y>-2--( )V) xh + y) - 6 -y)\/jru\L>>yu [3. l. 0] /\^>- 
2, 6 ;m$>k 2-^>y;n7f;P e-ifjuxrjk 

1 H-NMR(200MHz,CDCl 3 ) <5 (ppm) ; 1.27(3H, t, J=7.3Hz), 1.40C3H. d, J=6.4Hz), 
2.24-2.49(4H, m), 3. 91-4. 01 (1H, m), 4.22(2H, q, J=7.3Hz), 4. 61 (1H, q, 
J=6.4Hz), 5.120H. d, J=12.3Hz), 5.32 0H, d, J=12.3Hz), 7. 31-7. 8302H, m) 

MS (ESI) (Pos)m/s; 540(M+Na) + 

(2) mt&M2<D (2) tmWzVX. (1R, 2R, 3 R, 5 R, 6 R) -2- 
7vF-3- ( (R*) -1- fryyU>-2--C)V) Xh^» -6-^;i/^ 
uM^yu [3. 1. 0] ^\^1t>-2, 6-^*;W^>» 2-^>yJl,XXT 
;U 6-X?;i/XXf;i/2 6 6mgRt;(lR, 2R, 3R, 5R, 6 R) - 2 - 

y^K-3- ( (s*) -l- fryyv>-2-^)i) xh^» -6-^;i/^- 

ntfxy*D [3. 1. 0]^\^+f->-2, 6--Jtl)^>m 2-^>>?;l/X^^ 
;i/ 6-X5 1 Jl/XXT^2 3 8mgctD ( 1 R, 2 R, 3 R, 5 R, 6 R) - 2 - 

7S/-3- ( (r*) -l- fryyvy-2-^M xh^» -6-yju^- 

Uifisyu [3. 1. 0 ] ^N=^1t>- 2 , G-zS%)Vtf>m 2-^O^Jl/X^f 
;U 6-Xfmr;H6 4mgW(lR, 2 R, 3 R, 5 R, 6R) - 2- 

757-3- ( (s*) -l- (^-^^u>-2 — ni) xh^y) -6-^;i/^- 

Dtfv^D [3. 1. 0] ^+t->-2, 6-^^7;i/7^>^ 2-^>y^XXr 

(3) mmm2 0 (3) <h|pUtHcL>T, (1R, 2R, 3R, 5R. 6 R) -2- 

757-3- ( (r*) -l- (^-7^i/>-2--i';u) xh+y) -e-yji* 

Dfy^D [3. 1. 0]^+}->-2, 6-^;i/2^>m 2-^>yJHXf 
;p 6-X^XXrJH 5 8mgRZ£ (1 R, 2R, 3R, 5 R, 6 R) - 2 - 

757-3 - ( (s*) -l- (^-7^l/>-2--r;i/) xh+y) -6-^;^ 

Dky^D [3. 1. 0]^\^FlJ->-2, 6-z?%)\s7$>m 2-^>yJHXf 
;i/ 6 -XfJl/XXfJH 4 8mg<J; 0 (1R, 2 R, 3R, 5R, 6 R) -2- 
757-3- ( <R*) -1- fryyu>-2-^JU) Xh + y) -6-yjl* 
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Dtfv^D [3. 1. 0] s\*-Vr>-2, 6-y*J^>i9 6. OmgRtMl 
R, 2R, 3R, 5R, 6 R) -2-7S/-3- ( (S*) -1- (^7^l/> 
Xh^y) -6-7MPb'y^D [3. 1. 0 ] 'vH*>- 2 , 6 

(1R, 2R, 3R, 5R, 6 R) - 2 -7$ J - 3 -~?U 6 -7 

)V0ru)dis?7U [3. 1. 0] '\*U->-2, 6-5?*;UaI?>BfcO'&J6K 
(1) *lmLl:8»lfc (1R, 2R, 3R, 5 R, 6 R) - 2-757-3- 
(2 -^D^t+y) -6-7MDlfy^D [3. 1. 0] '\=HJ->-2. 
6-^M>IS4 OmglC, 1 0%A o 7SyC/A/^ — ^>4mg^j)DAfct, ?K 

j^bfc^>@#:^?S^b,-r^>^m^J]i(AG 5 0W-X8 Resin(HS)> 
JSPB»*SE:tK, 5 0%fh7kHQ77>*j§^ 1 0 % If U fcTEf 
Mb, (1R, 2R, 3R, 5R, 6 R) - 2 - 7 ^ J - 3 - T'n tf;U^^- 6 
-7MDk'y^D [3. 1. 0]'S^U->-2, 6-yM^>|3 Omg^i 

(1R, 2R, 3R, 5R, 6 R) - 2 - 7 5 J - 3 - >^i7 U 1> 5/ - 

6-y)l*U\disS7a [3. 1. 0] 'Vfr-fr>-2, 6-^*M>io^ 
(1) (1) -hPHtfC, 2-y^D^>f>-l-t-M0#&ttO 

2 - D^>^--;U- 2 , 2, 2-hiJ^DD7th-f5T-h3 7 5mgR^ 
(1R, 2R, 3R, 5R, 6 R) -2-7'yH-3-kHo^y-6-7Jl/tD 

k*y7n [3. 1. 0] '\3ftJ->-2, 6-^*;p#>B6 2 -^>yJHXf;i/ 
6 -IfJUXf^ 6 5 OmgiD (1R, 2R, 3R, 5 R, 6 R) -2-75* 
F - 3 - (2 -'>^D^>f-M+y) -6-7MDky7D [3. 1. 0] 
2, 6 -5?#;UJi|?>!fc 2-^>yJHXf^ 6 -XfJUXf^ 3 

3 9mg^r#feo 
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1 H-NMR(200MHz,CDCl 3 ) <5 (ppm) ; 1.32 (3 H, t, J =7.3 Hz), 1.90-2.52 (8 H, 
in), 3.94-4.14 (1 H, m), 4.27 (2 H, q, J = 7. 3 Hz), 4.52-4.79 (1 H, m), 5.15-5.41 
(2 H, m), 5.58-5.82 (1 H, m), 5.88-6.04 (1 H, m), 7.30-7. 46 (5 H, m). 

MS (ESI) (Pos)m/z; 452 (M+Na) + 

(2) mmi 8mL*3«fctK7K6mLfc^bfc (1 R, 2 R, 3 R, 5 R, 6 R) 
- 2 - 7^ H - 3 - ( 2 - y ^ n^>f-JI/t=lry) - 6 - 7Mnk'y ^ P [ 3 . 
1. 0]^\^>-2, 6-i?#;l'#>* 2-^>yJHXfiP 6 -X^X 
7.t-;1/3 3 lmgtllO Xn^W K/tl— 3 9 mg «riJ0*.fcft*zK3S3£H& 

7kh'D77>7. 3 6mLTO3. 5 3mL (C^|j?U *^tU^A*fn#> 

>3£&t&IM (AG 5 0W-X8 Resin (Hi) , IMSi : zK, 5 
7M\zu7 7>7kmm. 1 0%hf'J> ? >7KM) tCTMiSU (1R, 2 R, 3R, 
5R,6R)-2-7^;-3-y^ u^y^)Vttis- Q-y)l>*U M'yZ D [ 3 . 
1. 0] ^\=lr+t->- 2, 6-^M>16 1mgr#fc. 

(1R, 2R, 3R, 5R, 6 R) - 2-75/- 3 - (3-^hD^^M 
-6-7MDhy^D [3. 1. 0] ^+i->- 2, 6-v#;l/#>& ^ 
X?^X7fJk (1R, 2R, 3R, 5 R, 6 R) - 2-7 = 7 - 3 - (3-7 
5y^>^t^y) -6-7Mok'y^O [3. 1. 0]^\^>-2, 6- 
^X^JUXTWU&tf ( 1 R, 2R, 3 R, 5 R, 6R) - 2-7 
a 7 - 3 - (3-75/'<>> J M+y) - 6 tf->^ □ C3. 1. 0] 
^-tf->-2, 6 -z?t))\s-$>&<D£iJ& 
(1) H»»J2© (1) tmmiZ. 3 - - hD^>y^7Jp3-M DifclO 3 
--hD^>-7Jl/-2, 2, 2-hU7nn7th-f5T-h 5 6 2mgW(l 
R, 2R, 3R, 5R, 6 R) - 2 - 7y H - 3 - k h* O^y- 6 - 7 k'y 
^7P [3. 1. 0] 'v*'fr>-2 > 6-v*#Jl/#>^ yi^X7r^3 8 0m 
g£D (1R, 2R, 3R, 5 R, 6 R) -2-7>?K-3- (3-XhD<>y 
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JVttz/) -6-7;^nk'y^7D [3. 1. 0] ^ J &>-2, 6-¥j])VX> 
WL y!f;HX 2 7 9 m g 

^-NMR^OOMHz.CDCls) <5 (ppm) ; 1.32 (3 H, t, J = 7.2 Hz), 1.34 (3 H, t, J 
= 7.2 Hz), 2.22-2.42 (2 H, m), 2.50 (2 H, dd, J = 2.7, 7.8 Hz), 3.94-4.10 (1 
H, m), 4.20-4.46 (4 H, m) , 4. 58 ( 1 H, d, J = 12.1 Hz), 4. 80 ( 1 H, d, J = 
12.1 Hz) 7.44-7.66 (2 H, m), 8. 03-8.24 (2 H , m). 

MS (ESI) (Pos)m/z; 459 (M+Na) + 

(2) mmM2(D (2) £\5\m\Z (1R, 2R, 3R, 5R, 6R) -2-7vh' 
-3 - (3--hD^>^;i/^-^>-) -6-7)V*U\£i/9U [3. 1. 0] ^ 
V>-2, 6 -Z?ti)lT$>m. ^X?;H7TJl/2 7 5mgJ:0 (1R, 2R, 3 
R, 5R, 6R) - 2-757-3- (3--hP^>^t*'» -6-7fr* 
O^D [3. 1. 0] *\tt>-2, 6-z?Jj)l>#>m. ylfJUXfM 
2 0mg». 

(3) mmo. 2 lmLCiilfc (1R, 2R, 3R, 5R, 6R) - 2-75 
7-3- (3 -~ hD^>> 5 ;i/^-^v) -6-7MDb'y^D [3. 1. 0 ] ^\ 
=M*->-2, 6 -v#;U#>^ ^X^JUXfJH 2 Orag[;i«l Olm 

73^7^C 2 0 0, Jg(M$: ^DD*;UA-X:yV-JU= 3 0:1) 
CTllKb (1R, 2R, 3R, 5R, 6 R) - 2-757-3 - (3-757^ 
>zS)l>**zs) - 6 -y)V*U\Z*/#U [3. 1. 0] '\*-tf>-2, 
#>m yX?JHXf;P9 6mg^#fc. 

(4) 3U»2£> (3) (1R, 2 R, 3 R, 5 R, 6R) -2-75/ 
-3- (3-75 7^>^t^y) - 6 - 7)l*U fcf □ [3. 1. 0] ^ 
4jr>- 2, 6 -:x;*j;i^>& y!fJHXf^9 Omgi 0 (1 R, 2 R, 3 R, 
5R, 6R) - 2-7 57-3 - (3-75 7^>yM+y) -6-7;WDk* 
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is$U [3. 1. 0] ^*rV>-2, 6 -i?ft)U#>m6 OmgWc, 

(1R, 2R, 3S, 5R, 6R) - 2 -TV H~ 3 -b HD*->- 6 -7)1* 
Db'y^O [3. 1. 0]'\*if>-2. 6-^*;P#>BI 2, 

(1) ^nD^^>20mLCi)|lfc (1R, 2R, 3 R, 5 
R, 6R) - 2-7^H-3-tHD+y-6-7MP-lf^n[3. 1. 0] 
^U->-2, 6-^*;W#>tt 2, 6 -ylfJU^rJH 2 Omgl:, -7 

8 /zLt^^DD/^>0. 2mLMlf:MJ7Mo^^>XJl/*>i*7K 

:739t>C2 0 0, SPB^ : ^^lJ->-»»X^;W= 5 : 1) KTttSU 
(1R, 2R, 3R, 5R, 6 R) - 2 - 7 5? H - 3 - h >J 7 )V* P * ^ >7Jl/* 

-;i/^-^>'- 6 -7;w^-a-t^>^ p [3. i. o] ^-tf->-2, 6-v*;i/^ 

>m 2, 6 - y jVXXfJV 1 6 6 m g $f fc. 

1 H-NMR (200MHz, CDC 1 3 ) 6 (ppm) ; 1.35 (3 H, t, J = 7.0 Hz), 1.38 (3 H, t, J 
= 7.0 Hz), 2.35-2.50 (2 H, m), 2.62-2.86 (2 H, m), 4.31 (2 H, q, J = 7. 0 Hz), 
4.27-4. 55 (2 H, in), 4.94-5.10 (1 H, m) 

MS (FAB) (Pos)m/z; 434 (M+H) + 

[ a ] D 26 = _ 31 2 ° (C=0. 43%, yDD^M) 

(2) N, N-y^^MA7^K6. 9mLili«Lfc ( 1 R, 2 R, 3 R, 
5R, 6R) - 2 - 7->* H - 3 - h 'J 7Jl/tD^^>XMxj^y- 6 - 7il/ 
^-p-tfv^P [3. 1. 0] ^\+it>-2, 6-i?X)l-$>m 2, 6-^X^ 
JUXX^;i/7 0 lmgtCffiSg^* U«7A6 8 8mg, 18-^77>-6 4 2 8 

mg*inm, ^mmmm.T, sicxi. seam hk4 5*ck:t3. 5 
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y;pc 200, jgn?ig& : ^-9->-B^mx^;i/= 5 : 1 ) K-cwmu c 1 r, 

2R, 3S, 5R, 6R) -2-7^H-3-kHa + y-6-7^tD-tfyi? 
D [3. 1. 0]^1t>-2, 6 >BI 2, 6-yX^X7,f^3 
8 8mgr#L 

1 H-NMR(200MHz,CDCl 3 ) 5 (ppm);1.34 (3 H, t, J = 7. 0 Hz), 1.36 (3 H, t, J = 
7.0 Hz), 2. 16 (1 H, dd, J = 2.9 Hz, 14. 9 Hz), 2. 17-2.30 (1 H, m), 2.44 (1 H, dd, 
J = 3. 1 Hz, 8.1 Hz), 2.61 Hz (1 H, dd, J = 12.3 Hz, 16.0 Hz), 2.80-2.99 (1 
H, m) , 4. 29 (2 H, q, J = 7. 0 Hz) , 4. 34 (2 H, q, J = 7. 0 Hz) , 4. 48-4. 64 (1 H, 
m) 

MS(ESI) (Pos)m/z; 324 (M+Na) + 

[a] D 25 = +6. 4° (C = 0. 96%, ^PO*M) 

mmms 

(1R, 2 R, 3R, 5R, 6 R) - 2-757-3 - (3, 4-^DO^> 
-J)V^-y) -6-7;>tDk'y^D [3. 1. 0] ^\+-tf->-2> 6-i?lJ)V# 
>m 2, 6-yI^XXfM^(lR, 2 R, 3 R, 5R, 6R) - 2-7 
57- 3 - (3, 4-y^nn^>yWy) -6-7Jl/tDk'yi'P C3. 1. 

(i) mmm2(D u> tmmiz, 3, 4 - d >>?;i/7;^-ji/ ^ d #;t 

ffi©3, 4-y^DD^>yj|/-2, 2, 2-h'J7nn7th<5f-h3. 1 
7gM(lR, 2R, 3R, 5R, 6R) -2-7^H-3-tHD + y-6- 
^l^D-tfv^a [3. 1. 0] 'v*U->- 2, 6 -^#;i/#>m yi^JH 
7fJH. 9 8g=fcD (1 R, 2R, 3R, 5R, 6 R) — 2— Ti^K— 3 — (3, 
4 -y^DD^>v;i^^S» - 6 -7;W*n-tf5/^P [3. 1. 0] ^+i-> 
- 2, 6 -v^;i/^>®? yl^XXfJH. 16g» 

1 H-NMR(200MHz,CDCl 3 ) 6 (ppm) ; 1.31 (3 H, t, J = 7.3 Hz), 1.33 (3H, t, J = 
7. 3 Hz), 2.22-2.52 (4 H, m), 3.91-4.05 (1 H, m), 4.29 (2 H, q, I = 7. 3 Hz) , 
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4.18-4.44 (2 H, m), 4.42 (1 H, d, J = 11.9 Hz), 4.64 (1 H, d, J = 11.9 Hz), 
7.06-7.14 (1 H, m), 7.34-7.50 (2 H, m). 
MS (ESI) (Pos)m/z; 482 (M+Na) + 

[a] D 28 = - 1 2. 6° (C=l. 14%, ?umfr)lA) 

(2) mmm2(D (2) tmmiz ur, 2r, 3r, sr, 6r) -2-7-/F 

-3- (3, 4-y^DD^>yM=t : y) - 6 - 7)VJru - Mi/Z P [3. 1. 
0] s\*c*r>- 2, 6 -z?t>)VT£>W. WJH^fiH. llg«k«3(lR, 
2R, 3R, 5R, 6R) - 2-757-3 - (3, 4 - W U U^y-JlV** v) 

-e-y)V^a-\£^^u [3. l. 0] *\tt>- 2, 6 -vtDV&ym >*x 

^XXrJV8 7 8mgSftft. 

(3) rh7th'D77>3. 5mLSLt>VKl. 7mLlC^il& (1R, 2 R, 
3R, 5R, 6R) - 2-757-3- (3, 4-^oo^>i;M+y) -6 
-7MDh'^D [3. 1. 0] ^U->- 2, 6-7j;i/^>^ 2-X^X 
^rJH5 OmgfcTKStfbU^AzKfn&l 7. 8mgSrSPX.> 3k?&T 2 «HHlJft*^ 
bfeo 1NMO. 4 5mL£jfJDAfc*£, tKT^S 5 0 m L *R L, . -T^">^ 
TO (AG 50W-X8 Res in (HS) , : 7jc, 50%fh7tH 
D7^>7K»tt. 1 0 XlfU^>7K*«) tTiSt< (1R, 2R, 3R, 5R, 
6R) -2-757-3- (3> 4-^DU^>»+y) - Q-7)V*U\Z 
->^P [3. 1. 0]^\^1t>-2, 6-*;i/4^>m 2-IfJHXTiH0 7 

(1R, 2R, 3R, 5R, 6 R) -2-757-3- (3, 4-^nD^> 
SW-ftf+S') -6-7MDt'^P [3. 1. 0] ^U->-2, 6-*;UtH 

(1) mmm2(D (3) tRfilk: (1R, 2R, 3R, 5R, 6R) -2-757 
-3- (3, A-V!7UU^y^)V^^-iy) - 6 - y)V^ru - fcf U [3. 1. 
0] s\tt>- 2, 6 -v#;i/#>^ ylf-JUXfil' 3 0 4mgiD (1R, 
2R, 3R, 5R, 6R) -2-757-3- (3, 4-^nD^>ym^) 
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~ 6 -yjlj-uVZ/Za [3. 1. 0] /\3r+h>- 2, 6 -Vft )Vtf>Wt 1 9 5m 

(2)X^/-;H. lmLCSSLfc (1R, 2R, 3R, 5 R, 6 R) - 2 - 
7 3. / - 3 — (3, 4-y^PD^>^W*-» - 6 - 7;l/;fP fc*>^ P [3. 
1. 0] ^>-2,6-y*M>K114mg, ^ifB^T, HCM£T, 

7i$iHi*#u mfozmwLVfco mw*^ v^d^x-t^t^u (ir, 

2R, 3R, 5R, 6R) -2— (3, 

-6-^;^ptf^^p [3. i. o] ^+f->- 2, 6 -> ? ^;i/^>m 6-X 

fJUXf^ • 14mg^#fc. 
H»J 1 o 

(1R, 2R, 3R, 5R, 6 R) -2- [ (2' S) - (2' 
^-x;P) 7 3/1 -3- (3, 4-y^DD^>yWy)-6-7Mnk'y^ 
P[3. 1. 0]^1f->-2, 6 -i?ft)li£>W. ' mmi&<D&f& 
(1) y^DD^^>6. 9 mLC^UfcN - t - 7* h^r^^M-^ - L - 7 
^X>3 1 6mgll, mmnmSLT- 1 4V\ZX. N-*^)l=E)l*V>l 84/i 

6. 9mLKl$gF#bfc (1R, 2R, 3R, 5 R, 6R) - 2-7^7-3- (3, 
4-^DD^>yWy) -6-7J^P-k*y^a [3. 1. 0] 
- 2, 6 -iSXJltfym. yIfjHXf^6 9 1mgWim ^UlZT 3 
0#RS«#Lfc. R**tt«lNttB6K:T2ia«cl^b, HJ £ A KTft 

(">U*^1/:7P7^C2 0 0, mffimm : ^\+-9->-»ftX^;P= 2 : 1) 
KTflMSlU (1R, 2R, 3R, 5R, 6 R) -2- [ (2' S) - (2' -t 

-^h^r'>*;u^x;uT^y^ptr^-x;i/) 7=-/] -3- (3, 4-^dd^> 

^^=lr^)-6-7;i/^-Ptf'>^P[3. 1. 0]^it>-2, 6 -v#;i/#>g? 
^I^X7f^9 0 2mg^#fc. 
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1 H-NMR(200MHz,CDCl 3 ) <5 (ppm) ; 1.25 (3 H, t, J = 7.1 Hz), 1.28 (3 H, t, J 
= 7. 1 Hz), 1.34 (3H, d, J = 7. 0 Hz) , 1.39 (9 H, s), 2. 18-2.31 (1 H, m), 2.32-2.54 
(2 H, m), 3.08 (1 H, dd, J = 2.9 Hz, 7.9 Hz), 3.86-4.04 (1 H, m), 4.06-4.16 
(5 H, m), 4.42 (1 H, d, J = 11.6 Hz), 4.65 (1 H, d, J = 11.6 Hz), 4.76-4.96 
(1 H, m), 7.06-7.24 (1 H, m), 7.12 (1 H, dd, J =2.0 Hz, 8.1 Hz), 7.39 (1 H, 
d, J = 2.0 Hz), 7.40 (1 H, d, J = 8. 1 Hz) 

MS(ESI)(Nega)m/z; 630 (M-H)' 
[a] D 24 = - 3 3. 6 ° (C=0. 42%, ^DDtJn^A) 
(2) fh7tF077>6mL^Uc (1R, 2 R, 3 R, 5 R, 6 R) -2 

- [ (2' S) - (2' - t-^^y^M757^ntftZj|/) 75/] -3- 
(3, 4->J^DO^>»^>')- 6 - 7^Dt'y^o[3. 1. 0]^+)" 

>-2, 6-zSt}JU#>m. yIfJHXfJM5. 5mgf32. 5M7jcM'Jf 
^A7KiM6mL£Esj!)DU BIM^Lfco Kfomm&mM^ )MZX 

mwt&M&Tmmis. a© (ir, 2r, 3r, 5r, 6r) - 2- [ (2' s) 

- (2' - t -7*h^>'*^tol/75V7'Dtft-;l/) 75/] - 3- (3> 4- 
^DD^>yWy)- 6 -yjV^-oif is?u[3. 1. 0]^\^1t>-2, 6-i? 
JVltfym 6-'Jf'7A-2-XfJl/XXTJl'4 7 Omg£f#fco 

7K7. 5mLfci§fl¥l,fcfi<D (1R, 2 R, 3 R, 5 R, 6 R) -2- [ (2' 
S) - (2' - t -^^l/^vT^y^Dtf^-njU) 75/] -3- (3, 4-^7 
p D^>yJl/t*y) - 6 - 7MPh*y^ □ [3 . 1. 0]^\^>-2 , 6-;/# 
;U#>BS 6->J^^A 2-1^1X^3 7 Single, gffiKlT, zKBWfcU 

X^JPTl 0|Ilifei$U *ftTlNifiB6£TpH2K:aHgU £©zK*fK£R&X 

1 5mmw.&vrco mm^m^, mmvmte&m&^Mzxm&i, (ir, 
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2R, 3R, 5R, 6R) -2- [ (2' S) - (2* -7 ^ J ?U 7 
^y] _ 3 . ( 3> 4 - ^DD^>i?M^»- 6 - 7^taHyi7D[3. 1. 
0]^\^it>-2, 6 -v?#;U#>Hfe • 3 8mg4#fc. 

mmm 1 1 

(1R, 2R, 3R, 5R. 6 R) -2-7S/-3- (3, 4-*?9 UU1>i?)V 

6- [ (i* s) - d' -tlFD^>'^;^#-;^-3 , 
MJVA'HJWl-e-yjWnty^Dta. 1. o]'\=HJ->- 2 -#;i/#> 

(1) N, N-y^fM^A75H8. 5mLI:l§ilfc (1R, 2 R, 3R, 
5R, 6R) -2-7>>F-3- (3, 4-^OD^>yJ^y) 
tn-ky^o [3. 1. 0] '\*U->-2, 6-5^*;W*>K ^XfJU^f 
;l/8 5 4mgR^D'fy> x?Xjl/XXrJHil4 6 4mg \z. ^i&KTN- 
pWl/^t^U >2 6 1 /i L 1 - t H □ + y^> ( /h U 7^-^ 

3 7 8mg^l-I^-3- (3 - 5>*^;W7 5 / "fu\L)V) H 

73>7^K 2 0 0 , jgffl&IK : 's^>-»BtX^JW= 8 : 1) £T»»U 
(1R. 2R, 3R, 5R, 6 R) - 2 -7 5* F- 3- ( 3 , 
3-*>-)-6- [ (1' S) - (1* -Ih^>*M--)H3' 

^wrt-f ;W ] -6-7;i/*ntf5/^n[3. l. o]^\^+f->- 2 -#;i/#>M 

X^PXT. 9 9 8 m g £#fc 0 

X H-NMR (200MHz, CDC 1 3 ) 6 (ppm) ; 0.96 (6 H, d, J = 5.5 Hz), 1.29 (3 H, t, J 
= 7.0 Hz), 1.30 (3 H, t, J = 7.0 Hz), 1.52-1.80 (3 H, m), 2. 26-2.57 (4 H, m), 
3.86-4.02 (1 H, m), 4.22 (2 H, q, J = 7. 0 Hz), 4.10-4.38 (2 H, m), 4.42 (1 
H, d, J = 12.2 Hz), 4.50-4.66 (1 H, m), 4.65 (1 H, d, J =12.2 Hz), 6.79 (1 
H, d, J = 8. 1 Hz), 7. 11 (1 H, dd, J = 2. 0 Hz, 8.1 Hz), 7.38 (1 H, d, J = 2. 0 
Hz ) , 7. 40 (1 H, d, J = 8. 1 Hz) 
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MS (ESI) (Nega)m/z; 571 (M-H)" 

[a] D 28 = - 2 0. 0 ° (C = 0. 39%, ^Dn*;i/A) 

(2) mmm2<D (2) ^IWjmtC, (1R, 2R, 3R, 5R, 6R) -2-7"/ 
H-3- (3, 4-y^nD^>yJ^y)-6- [ (1' S) - (1' -Xh* 
^t5)V^~)V- 3 ' - ^)V^^-)Vti)Vn^ )V) 3 - 6 - 7)V-*n)di/>7 D [3. 

1 . 0]^\^-y->- 2 -*;P^>^ 9 6mg^6 (1 R , 2R, 

3R, 5R, 6R) -2-757-3- (3, 4 - 5? 9 U D^Ov^M"*^) - 6 - 

[ (i' s) - (l* -^^;u^;u^;1/;n^-t;u) ] 

-6-7MDt*y^o[3. 1. 0]^\^1t>-2 -^;W^>^ xf^x^rJl' 
^-NMR (200MHz, CDC1 3 ) 6 (ppm) ; 0.96 (6 H, d, J = 5.9 Hz), 1.29 (6 H, t, J 
= 7.1 Hz), 1. 52-1.77 (3 H, m), 1.85 (2 H, s), 2.10-2.28 (2 H, m), 2.36-2.48 
(2 H, m), 3.69-3.87 (1 H, m), 4.21 (2 H, q, J = 7.1 Hz), 4.15-4.36 (2 H, m), 
4.45 (1 H, d, J = 12.1 Hz), 4.64 (1 H, d, J = 12.1), 4.55-4.69 (1 H, m), 6.77 
(1 H, dd, J = 3.4, 8.0), 7.10 (1 H, dd, J = 1.8 Hz, 8.4 Hz), 7.38 (1 H, d, 
J = 1.8 Hz), 7.39 (1 H, d, J = 8. 4 Hz) 
MS(ESI) (Nega)m/z; 545 (M-H)" 

[a] D 22 = +2. 4° (C=0. 65%, ^DU^A) 

(3) mmm2(D (3) t¥\m\Z, (lR, 2R, 3R, 5R, 6R) -2-75 
y-3- (3, 4-y^DD^>-yM+y)-6- [ (1' S) - (1' -lh + 
v#;i^~;U-3 ' - ^J-)V^)VtS)Vn^ )V) ] - 6-7J^Dt'y^o[3. 
1. 0]^\^+>->- 2 -ts)V^ym X^;l/X7,^;V4 OOmgiDdR, 2R, 
3R, 5R, 6R) -2-757-3- (3, 4 - W O n^>i?)l*3r-» - 6 - 

C(i' S) - (1 ' -tKa*v#;i/^n;u-3' - ^^-)V^^-)Vts)Vn^ )V) ] 
-6-7Mnk*y^n[3. 1. 0]^1i->-2-*M>il2 5 OmgSrtffco 

jstf, mmmi, 2, 3, 4, 5> 6, 8, 9, 1 owi 1 izt^mcoit^. 
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3 3 H ^ ^ 3 

SB~ ~ SB ^ JL JL 3 
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2.20-2.27 (4H, m), 
3.84-3.90 (1H, m), 
4.46(lH,dJ=11.0Hz), 
4.55(lH,dJ=11.0Hz), 
7.34-7.58 (9H,m). 


2.27-2.57 (4H, m), 
4.06-4.19 (lH,m), 
4.60-4.76 (2H,m), 
7.41-7.74 (9H, m). 
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«» 


Is 


®& 


2.23-2.60 (4H, m), 
4.03-4.15 (1H, m), 
4.60-4.74 (2H, m), 
7.40-7.77 (9H,m). 


2.28-2.54 (4H,m), 
4.08-4.15 (1H ,m), 
4.62(lH,dJ=12.1Hz), 
4.70(lH,dJ=12.1Hz), 
7.55-7.71 (4H, m). 
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4Se 
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2.26-2.49 (4H, m), 
4.03-4.09 (IH, m), 
4.53(lH,dJ[=12.0Hz), 
4.61(lH,dJ=12.0Hz), 
7.05-7.26 (6H, m), 
7.40-7.48 (3H, m). 
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2.25-2 J4 (2H, m), 
2 .36-2.0 (2H, m), 
4.04-4.18 (IH, m), 
4.57-4.73 (2H, m), 
7.40-7.64 (2H, m), 
7.83-7.93 (2H, m). 


2.24-234 (2H, m), 
2.36-2.62 (2H, m), 
4.08-4.20 (IH, m), 
4.64-4.80 (2H, m), 
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8.18-8.28 (2H, m). 


as 

« • 

w§ 


as 


ESI (Nega) 
352 (M-HT 


i 

as 


>180 


s 

A 


A 


A 


• so 

II 


d * 
■ 2 


"2 


i — ^ 

ii ^ 

J' « 


M fi II 

SB 


•■ 


w 
"a « 

SB 


SB 




a? 


OS 




a 


as 


a 


B 




/ 




) 


b 




B 


B 


§ 


s 
o 


§ 


§ 


B 
O 


B 

o 


B 
O 


§ 


s 






a 



WO 03/061698 



CT7JP02/13693 



47 





4§S 








«S A *v «v _» 

'S' / 2 w c" 'S' '2 s 'c' 

B B fi B B B 

ff) \0 H \fl H Tf 


SB SB li H SB SB 

TT ^ 3 » 
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o m o 

N in ^ © io n« 

N N H ^ h« 


2.29-2.56 (4H,m), 
4.09-4.16 (IH, in), 
4.63-4.76 (2H,m), 
7.14-7.31 (3H,m). 


2.22-2.55 (4H, m), 
4.10-4.17 (IH, m), 
4.60(lH,dJ=11.7Hz), 
4.65(lH,dJ=11.7Hz), 
6.94-7.02 (2H,m), 
7.40-7.48 (lH,m). 


2.22-2.57 (4H,m), 
4.09-4.15 (IH, m), 
4.52-4.74 (2H,m), 
7.07-7.24 (3H, m). 


2.27-2.53 (4H, m), 
4.08-4.15 (1H, m), 
4.64-4.77 (2H, m), 
6.98-7.07 (2H, m), 
7.37-7.47 (lH,m). 
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2.22-2.58 (4H, m), 
4.07-4.14 (IH, m), 
4.55(lH,dJ=12.7Hz), 
4.62(lH,dJ=12.7Hz), 
6.87-7.01 (3H, m). 


2.28-2.62 (4H, m), 
4.13-4.23 (IH, m), 
4.704.85 (2H, m), 
7.31-7.56 (3H, m). 


2.28-2.60 (4H,m), 
4.13-4.19 (IH, m), 
4.62-4.84 (2H, m), 
7.37-7.54 (3H, m). 
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4.15-4.20 (lH,m), 
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7.32-7.56 (3 H, m). 
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IST©cAMP*«Kft&*"3** (Stftf^ffl) ) 

IW^^/-h^mG 1 uR2$^ICHO», 1 0 %3S#T«J 
!,SjfilM^W^> / <^n^-r — tf)l%i& [1% proline, 5 0 units/ml 
penicillin, 5 0 /xg/ml streptomycin, 2 mM L-glutamine (fflPtSsiJP) ] £fflt^ 
T 1. 2 6 X 1 0 4 cells/well/0. 3 2 cm 2 / 1 5 0 u 1 ©fJ-&T 9 6 7X^° I/- h 
till, 3 7*0. 5 %C0 2 TT 2 Bfym*£tTofc 0 ^<£>&, L-glutamine free 

®M\z3tmv, 4mmmz±m^^m^iy, uomiopbs (+) -ibm 

X (10mM PBS (-) , ImM MgCl 2 , 1 mM CaCl 2 , 1 mM 
IBMX) £»lbT, 2 0m 3 7t, 5%C0 2 #ftTO>+a^-ya 
>£*Tofco W±?f£®:5ll&SU 6 0 u 1 ©1 0 _5 M Forskolin, 3 0mM 
£Ol^5>B&* 1 0~ 10 ~ 1 0- 4 M<D®L&ifcZ^VtcPBS ( + ) - I BMX£ 

a>^<£>Forskolin$iJ$[c AMP^»P^J^T?)^Sc7)^m^©^^f 
ofc (a>hD-JKl 4t^)^JjQ"<£>&#£T£o (Tanabe et al, Neuron, 8, 
169-179 (1992)) 0 1 0 0 u 1 CD^kfcX^ 7 -;U£^ttLTJKJfof?ltL, -h?if£S'J 

(D7V-h^^*iiiJRbfe^>xA^i/-^--'rM^:iab,- 2 ot:TSi?ifc, 

ij£©L£:+r>yOl<'te, cAMP EIAkit (T^v-^Att) liffl^TcAMPl^ 
*b£io &c AMP*^^3>hP-;KZ)ffl?rMb?IV^o 1 0~ S M Forskolin 
mmz&% c AMP MtiMZttTZ 3 0 uM?)]s?^>WKDMm$:5 0%]&Vi-?Z> 

m. -rut>^i *<D4t&m 1 - 5 8 itmmm\zmmo)m^\z^x. 1 c so 

mifiS 0 0 nMKTO»^ft^lSSl/fc. 0iJ;lfc£, ft^ttl, 6,2 2,2 8, 
3 4, 4 2, 5 2fl -en-^tl 229nM, 131nM, 29. InM, 40. 8 
nM, 2 0. OnM, 2 2. 7 nM, 2 4. 4 nM© I C 50 f $^bfc. 

HftfH 2 (**iCDftWi^^ ^ - hS«ftmG 1 uR2^ICHOi§ 
T<D [ 3 H]MGS0008^#:M^^{CS:^-r^^:) 
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W^^^-h§MmG 1 uR2^iCHO«, 1 0 
ISii^^^f 3^ -^JI/««! [1% proline, 5 0 units/ml 
penicillin, 5 0 //g/ml streptomycin, 2mM L-glutamine (fflB#§sSP) ] Tf T- 
2 2 577^31:111, 3 7t\ 5%C0 2 Ttigi^forCo u>7)l2L>b 
O^lTPBS (-) T2lEl^bT-fe;i/X^l/-A*-TilB9l}a^iiJ@IU, 4^, 1 0 

oox g< 1 5ftr*m>bftM&ft -iTMrnzmwistco nznfriztsu, - sot: 

T{£#bfc 0 fflBt^LT, 5 OmM Tr i s-HClfl«i& (pH 7.4) iClILfc, 1^ 
^^^^^^--Tif-T2 O^^S^-TXfg, 4t:, 4 8, 0 0 0 X g, 20# 

15^>*a^-hU 4<C> 48, OOOXg, 20ftmm>bftm&ft ofc„ 
$6^#^»tlfei5t$S:, 2Isl3S^^b^:^{C5 OmM Tris-HCl£i«i£ (2mM 

Mgci 2 , ph 7.4) Tr^^-r^ XLxmm^^mco ^fa^&umz. mmmw 

~200wg/0.5m 1 assay©«5B-rfrofc 0 mmft\Z®Lfem£ZnlA [ 3 H]MGS0008£^ 
}JDLT> 2 5 e CTlP#r B ^ >^zl^- ya >£tto£:o Brandel cell harvester 
£ffi^T0.3% polyethylenimineK^&Sb^Whatman W/Zy J )V9 - ±.\Z®.^\ 

Tris-HCli^®^ (2mM MgCl 2 , pH 7.4) 3 m 1 T3[nl^bfe. f#£>n7c:7^ ^ 
^-^10inl<7)Aquasol-2^^JPLT6B#rBm±^SLT, Beckman LS6000?&#>>> 
^-~>a >^^>^-Tm^M14^^bfc 0 ^Mf^tfJ^telOxiM LY354740 
#£ETT$J^U ^^*^e,Mb9l^7Co ^(C<fc^>[ 3 H]MGS0008^»tC^b 

*K -T&frt^ 1 *<D4k&W 1-58 ^^^t'lSmcO^lC^V^T. mGlu 
R2S^#^*fb I C S0 {iI#U 0 0 nMMt^ffl^lfc. 
t*ifc#l3 (7y h3^j7K^^tJ:^)ta-5^f^ffl(DM) 

(1) i^iiCttittS D^7 7 h (#1 2 2 0 - 2 4 0 g 0#^v— U 
A*-) £&fflbf Co 

(2) T§Hfc^£teffiU7c 0 
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LY3 4 1 4 9 5 (Journal of Medicinal Chemistry 1998, 41, 358-378) : 
(2S) - 2-7 57-2 - ((IS, 2S) - 2 -#>H/#*>"># u zfO tf- 1 

-<;i/) - 3- (9 -=Ht>3MU) ^Dt!t>i 
((2S)-2-Amino-2-((lS, 2S)-2-carboxycyc loprop-l-y 0-3- (9-xanthyl) propanoic 

acid) 

^#13 4 : (1R, 2R, 3R, 5R, 6R) - 2-T5/-3 - (3, 4- 
i^DD^>v;i^*v) -6-7MDf^D [3. 1. 0] ^\^>- 2, 

((IS, 2R, 3R, 5R, 6R)-2-amino-3-(3, 4-dichlorobenzyloxy)-6-f luorobicyclo [3. 1.0 
]hexane-2, 6-dicarboxyl ic acid) 

(3) M^M^^Po r s o 1 t Z{Z£Qm%2nttmz.'J>VWiE$:1]\\pt 
Tillfc (European Journal of Pharmacology 1978, 47, 379-391) o fte*? 

=>V h£3 0 cm<7>^$(D7XcDAofci/U>^-^An. 1 5^^©^ 

*!Wc*£^JSU 2 4P#r B 1M^^5^^©?^J7K^K^ (#li£Ifc) ^r^b^o 

fcfc. R^miZte. L Y 3 4 1 4 9 5 RZS^m 3 4 <£>&l£gyil£ 1/15MO 
V>mBmmzmMV. 0. 3mg/kg, lmg/kg, Smg/kgOfiJ'&T 

i5M©u ymmm<D^m^^^\zm.n^^t^o 

(4) si iRtK2ic^^^>iH^-*R^* *n j en j ew>^7 h^tc^ow^ 

mfefeZ'rt^lZtZ, P<0. 0 5TO<0. 0 1tl/15MO'J>ti«i 
Jt^bTM^fe & £ £ £7KbTl>£ 0 J: o T, 0 1 JkZ* 2 J: «9 , 

mmmtitrnvrM^m-c^^i^Y 3 4 1 4 9 5Rzfit&W3 Azmi&ft&^v 
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z/>7U [3. 1. 0] ^-tf>-2, 6-^^;^>mil##:> ^<D^H±i^£ 

tot, m&<kmm mw^m) , ^Rzt^vmmmm. ^mmm, 
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2. * [I] 



R-XttJlftoTl«L<tt2fl©C 1 . (l 7;WHi:J;'oTWISn 
fc75yl, |^-XttSftoTlfL<tt2|B©C 1 . B 7^+yC 1 . e 7;W 
itioTMISnfcTS W-XttjiftoT 1 g K tt2iB©k HD + yC 

2 . 6 7WSi:iotgi$nfc75yi, ra-xtta^oTi*u<tt2fl<z) 
c 1 . 6 7;V3^y*M-;i/C 1 . 6 7;^MfcJ:oTii$nfc7$ys. &s 

NR 6 -CHR 7 -A-C0 2 R 8 (R 6 &tfR 7 «|s]-XteS&o T, zKHtJIC^ t 
KP+yC 1 . 6 7MM, tHD + y*M-;K 1 . 6 7^m Cj.^7^ 
=^;i/»> 7x-iPC 1 . 6 7MJH, kh'D^y7x-M, th'O 

mmmc^.rjv^jim, c 1 . 6 7J^+yc 1 . 6 7WS> 7^c 2 . 6 7jv 
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R 3 te, C 1 _ 10 7v;i/», C^eTJ^^yC.Jv'JH, tF^>C 2 . 10 
7yJH, C 1 _ 6 7;i^^>#>M^;i'C 1 _ 6 7$';i^ h Hn + y^M-JK x 
- 6 7is)l&. X(JR ! -NH-A-CHR 7 -CO (R 7 , AteHtifBi: mmx$> 0 , R 9 
«7K^^X«T^ySO^M»<£^To ) Til£n$7=x/gt5M£^U R 4 
Rt£R 5 «l^--Xf«&oT, tK^M^. C x _ 1<s r)V^)Vm. C t _ 10 T)l>r~)l 

7xZJH, ^-^^S, Afolf?: 10J£Ur£tr5M}fi^#^ 
tt, ADy>Hf, C^oTJMr^S, C^ioT^^^^S^ h'J7^tD^f- 

;i/S, 7x^S, fc HP^~>*;^n;VS, - has. y7;iW 

$^To$e.(C>R 4 WR 5 «,S^^^bT^^jg^^^T^CtfeT#^>J 
T'g$tl§2-7S/-3-7J^=l i y-6-7MPl:y7D [3. 1. 0 ] ^\ 

3. MfEiS [I] R'RUR^^mMX^r, , R 3 ^7Kiili^T&&It^<£>f5 
Hm2^l5«©2-7^y-3-T;Un^J/-6-7;^Dlf^^D[3. 1. 0] 

4. buIB^ [ I ] R 1 R 3 ^>KSlC^T&£§i#<£>l6fflffl 2 
JgfEf<<D2 -75 / - 3 -T;Wa + ->- 6 -7Mnty7D [3. 1. 0]^\+ 

5. MIE^ [I] R 2 ^tK^T^D, R 3 #7k*lH^T&S»#<0lBB!S2 
«|3«c©2-T^y-3-T;i/3^r>'-6-7;^Otf^^o [3. 1. 0 ] 
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$ / - 3 - 7J^ + y- 6 - 7^0^^^ P [3. 1. 0]^\^>-2, 6- 
7. 5£ [II ] 



fc75/l, |^I-X«^oTl^b<«2i@(7)C 1 _ 6 T;U3^>'C 1 _ 6 TJWl' 
*^J:oTam$tlfe7^yS,IWI-X«M^oTl^b<«2i@<Z)t: Fn + yC 

V^tt, NR 6 -CHR 7 -A-C0 2 R 8 (R 6 M 7 (i^-X(moT, Tk*®^, t: 

+ y7x^C 1 . 6 7MJH, ^^^-^C^eT^^U^ 

^7-y;c 2 . 6 7Mm bc 2 _ 6 7;wi"S> 0,^7^ 




[in 
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. 6 7yJH, XttR ! -NH-A-CHR'-CO (R 7 , A«t&ISt|B)^T^ 9 , R 9 

«7Kmm^x«T5 yi^is^sto ) T*mi£nz>7 $ r 4 
stXR 5 «iwi-x«s^oT, tKiujib^ c 1 _ 10 7;w^;us, c 2 _ 10 7;i^-;i/ 

^^-To^e.^, R 4 S:tXR s ^H^t'^bT^M^M-r^>-<hfeT#^o] 
T^£n&2 -75 J- 3 -T)Vu^-l/- 6 -7)l7tn \Li/>7U [3. 1. 0]^\ 

8. tu§55£ CHI R^tfR^JcMST&rK R 3 ^kf!tjm^T&31it^<Z)$& 
gS^7^|B«©2-7^y-3-7;i/n^i>-6-y;i/^-ntfv^O[3. 1. 0] 



mZWl<D2 -7$y - 3 ~7)Vn*zs- 6 -7)V*U \±=s>7U [3.1. 0] ^ 



10. MSBiC [ II ] <K R^tK^T&O, R 3 ^7Km^-eSD, R 2 ^ C x _ x 
0 T)Vu * ylXtt 1 Wi <D 7 x. n ;PgTg& $ nfc C x _ 6 T)l 3 * ylt & £ if ^ 
(Diif 7 ^IB«CD 2-7$/-3-7;U^^r>'-6-7 Jl/^ Dty^D[3. 1 . 
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1 1. MIE^ [II ] + , R l J&**&*T?*D, R 3 ^**^!?*^ R 2 ^NH- 
CHR 7 -C0 2 HT&&»*(DtSHgl 7 3gfSi»ctf) 2 -75 / - 3-7^3^^- 6 

12. HufH^ [H] R 2 ?&«7KB6ST«0, R 3 ^7Kmm^T$.?)it^<DlSfflm 

7^ie^©2-7a/-3-7;u3^'>-6-^;^ptr->^n [3. 1. o] ^\ 

13. MIBiS [H] R 2 ^7kg£»T&D, R 3 ^tK^J1C^T& R'K^, 
CDtBBSfl 7 IgfB*&© 2 -75/ - 3 6-7Mo^D[3. 1 . 

o] ^+f->-2, 6 -s^ntf -eoK^fF^snaiaxtt^©* 

14. MIBiC [ HI R^tJcMST&D, R 3 ^7KmiM^T*0, R^^NH- 
CHR'-CO 2 HTa5^)iS*C0^Hm7^fam© 2-75 7- 3 -7;i/3*v- 6 
-7MPk*^D [3. 1. 0] ^\^1t>- 2, 6-^;^>K^»^ -to 

15. MfBiC [H] ■£> R 1 R^R 2 ^7K^ST*-5lf^Ol5Hm7TO«!c©2- 
7$/-3-7J^+y-6-7Jl/tDt'yi'D [3. 1. 0 ] ^tty- 2 , 6 

16. MBit [fl] <=K R^tfR^TkBUTe&O, R 3 ^H 2 N-CHR 7 -COT 
*Stf*0ttH»7TOtt©2 -75/- 3-7;W3^->-6 - 7;P^Dtf>/^ 
P [3. 1. 0] ^+!->-2, 6 ^Og^±fF^$n-5 
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17. 5£ [ffl] 




V.sCOR 1 

/."COR 2 
NHR 3 



[III] 



^^m-^s, ist<«2i©7i-;HTii$nfec 1 . 6 7^ 
£75 yi, |p|-x(«^oTi^b<«2<®<7)c 1 _ 6 y;pn^s>c 1 _ 6 T;w^;u 

2 _ 6 7;WI/SK<£-oTg&£n£:7 5 /S, l-XWot 1 te2j®(£> 
C ^eJ^^^J^-Jl/C ^gT^^SiCctoTB^^nfeTS /«, &3 
W*, NR 6 -CHR 7 -A-C0 2 R 8 (R 6 2fc^R 7 XWioT, tK^JIC^ t 

1*10,-67^1, C 1 . 6 7JI/3*yC 1 . 6 7;WH, 7$yC 2 . 6 7JP 
^tC 1 . 6 7M;H, 75y*M^C 1 . 6 7JWH^L, 

R 3 «, C^ioT^;!/*. C I . 6 7J^+yC 1 . { 7yJl/S, tFP^>C 2 . 10 
75WUS. C 1 . 6 7;i/3*y*M-JVC 1 . 6 7y;H, kKD^yM^JK, 
_ 6 75>;l^ XttR'-NH-A-CHR'-CO (R\ AteittffEi |W|«n?& D , R 9 
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7x^n, ^fnif^ l^jgur^tf sm^^mst, 

T^$tl"5 2-T5y-3-T;kn4 1 x-6-^;i/^Pt:'>^D [3. 1. 0]^s 

18.iifJf2xt [IE] «=K R^^R^tK^ST&D. R 3 ^K«C^T&£iit*tf> 
ISHfill 7^fB«cC02-T5y-3-y;i/3i^>'-6-^;i/^Dt:v^P[3. 1. 



19. wiE^; cm] R'tfTkmm-v&v. R 3 tf 7 kmm?~t:&z>w&(Dm®m 

1 7mmm(D2-T5.y-3-T)VZl^riy-6-y)^U}diyyU [3. 1. 0] 

2, 6 -> f ^;u^>^^^(D^±fF^$n^^x« j e<7)7Kfn^ 0 

2 0. MIH^C Cm] R^zK^ST&O. R 3 ^>KfftJlC^T& 9 , R 2 ^C 1H 
„7;^*yStrdilfi(D7xr;HTfi$nfcC 1 . 6 7JV3^yiT^5i 
^©iSH^i 7igfBife(D 2 -75 y - 3 6 -y iv^uM^zuiz . 
i. o]^+it>-2, 6-^#;i/tf >mst*l§Mfc. ^•©E^fF^^n^iix^ 

2 1. f&fBiS [IE] R^Wl^O, R 3 ^7jcmiM^"e^0> R 2 #NH- 
CHR 7 -C0 2 HT&£8t*<Z>f5H$ft 1 73tfEiKtf) 2-757-3 -T^n^v'- 
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2 2. ffl|H5£ [IH] + , R 2 ^7k$?»T&D, R 3 ^7Kmm^T^^)^OlSHm 

1 7^fS«feC0 2-T^y- 3-7^3^5/- 6-7^nk'^D [3. 1. 0] 

2 3. irlB^ [ffi] 4>» R 2 J&<*&STfc'K R 3 ^tK^M^T*D, R^C^ 

3fcGD$6BSg 1 7 3ifE*fc<D 2 -75 7 - 3 -7)Vn*=y- 6 -7)V*u \Zz/9 u [ 3 . 
1. 0]'v*U'>-2, 6-$>;&;U#>MNMk *OEI±tt*sn5ilRtt* 

2 4. SfffBiC [HI] 4", R 2 ^7K^»-e&D, R 3 ^tK^^T'^D, r'^hn- 
CHR 7 -C0 2 HT&£ffj£<E»IBfflff§l 7£tB*W>2-75/-3-7;Hi*>'- 
6-7^0^-/^0 [3. 1. 0] '\*U->-2, 6-^^>fiift. 

2 5. buIB^ Cffl] R 1 S.tXR 2 ^7K^*Tfe^)iS^©$BH^l 7JgfE*fc©2 
-757-3-7Jl/O^v'-6-7J^0t'y^0 [3. 1. 0] 'V*-*>-2, 

2 6. MIBS: [DI] 4«> R 1 R^R 2 ^7KS?»-ea&0, R 3 ^NH 2 -CHR 7 -COT 

77 □ [3. i. o] s\*d->-2, 6-zs%)\s#>mmm&, j e<D&m±i/t®zti 

£*&X«^tf>7KfQ#Jo 

2 7. 1 l^t< U 2 IRlfDiiW tlft$n§fift, K^JWXtt»^»J, 
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2 8. st#<z>fBBfi§2~2 6m<D^nfriz$&m<Dik&v>j&&Mi&ft£*rz>mmo 
M2 smiztzmomm* 
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mi 

140 
120 




m&m 03 i 3 



LY341495 (mg/kg, ip) 
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M2 



200 " 
180 - 
160 - 




mmm 0.3 1 3 



<fc£»4 (mg/kg, ip) 
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